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@ Here at Muehihausen Spring Division of 
Standard Steel Spring Co., precision-rolled 
USS Canitnoy Spring Rounds are coiled 
without centerless grinding. CARILLOY Rounds 
have minimum decarburization, and they cost 


lens to 


@ \t the Gary Works of United States Steel 
this precision mill rolls CaritLoy Coil Spring 
Rounds with extreme accuracy, Tolerances are 
half of standard: .004" on the diameter, in- 
atead of the usual .008", and only .006" out 
of round, compared to .012° on ordinary rolled 
bars, 
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N the early days of the develop- 

ment of coil springs for front sus- 
pensions of automobiles, the only 
steel that was available was an ordi- 
nary hot-rolled bar from which as 
much as .035” of metal per side had 
to be removed by grinding to insure 
freedom from harmful seams, pits, 
and decarburization. This cost 
money, was wasteful and time con- 
suming. 

We at United States Steel felt 
there was a better way of doing this, 
so we put our best engineers on the 
problem. 

Using a mill especially equipped 
for the purpose, they devised an in- 
genious method of producing hot- 
rolled bars to eliminate harmful de- 
fects and most of the grinding ex- 
pense. Rolled by this method to half 
the standard tolerances, with half 
or less the amount of decarburiza- 
tion, these CARILLOY Precision 
Rolled Coil Spring Rounds can be 


TATE S 


used ‘‘as furnished’’ or with only a 
small amount of centerless grinding. 

This exclusive development has 
paid off in two ways. It has paid off 
for the automobile manufacturer in 
that his costs are reduced and spring 
performance is of the highest order. 
And it has paid off for us because 
these CaRILLOY Precision Rolled 
Coil Spring Rounds are now used in 
over half of the coil springs in new 
automobiles. 

Here’s just one more example 
of the better steel products being 
developed by United States Steel’s 
vast research program. To keep pace 
with the ever-increasing demand for 
special steel, United States Steel is 
always looking for young men with 
exceptional ability and training in 
metallurgy, engineering and related 
fields. For more information, write 
United States Steel Corporation, 
Room 2816-C, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 
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You can’t vote yourself security 


HE GERMANS TRIED IT and lost their nation 
—the Russians pretended to try it and made 
themselves slaves. 


You'll notice that security is always offered in 
return for your vote—‘“‘just a vote of confidence, 
so I can get for you what you want.” So the 
worker votes for a union boss he never saw, 
the businessman votes for a subsidy or cost-plus 
government contract. 


And for every inch they advance toward 


There are employment opportuni- 
ties at Warner & Swasey for young 
men of ability and character who 
believe as firmly in the principles 
of Americanism as they do in the 
principles of sound engineering. 
Write Charles Ufford. 


security, they retreat a mile toward regulation 
that is next to servitude. 


But there is a way to enjoy security in America 
(and only in America, by the way). That is, to 
make yourself something the world must have— 
a skillful farmer, a productive worker, a sound 
businessman. In this country it is true that the 
more value you add to the world and the more 
you add to the world’s goods, the more you will 
be paid in return. That is security with self-respect 
—the only kind of security Americans want. 
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YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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Replacing a rivet 


...@ Stop pin 


@ set screw 


...@ bolt and nut 


dia. from 
1/16” to 1/2” 


eee modern fastener 


that saves time and money 


Rollpin is a hollow, split, cylindrically formed pin with chamfered 
ends. It is simply driven into holes drilled to normal production toler- 
ances. Because Rollpin is slightly larger than standard sized holes, 
it compresses as inserted. It is self-locking—and vibration-proof— 
because of the constant pressure it exerts against hole walls. Its shear 
strength exceeds that of a cold rolled pin of the same diameter. Rollpin 
is readily removed with a drift or pin punch—and can be reused. 
Because of its versatility—and the production economies it makes 
possible—Rollpin is finding wide usage in almost eveiy phase of manu- 
facturing activity. Write for design information on the Rollpin. It will 
enable you to cut costs for many applications where use of rivets, set 
screws, dowels, and straight, serrated or cotter type pins create instal- 


lation or performance problems. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
Elastic Stop Nuts with the famous red collar 
are another ESNA product 
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PROBLEM: 


BURNDY BARTAP 

Burndy has developed a complete line of heavy- 
duty connectors—standard and special shapes— 
of high current capacity. Used in utility sub- 
stations, industrial power houses, hydro-electric 
projects, etc. 


BURNDY HYSPLICE 

These compression splices, installed by Burndy 
hydraulic tools, are used in power transmission 
lines, where joints require maximum conductivity, 
highest mechanical strength. 


To join or terminate 


any electrical conductor— anywhere 
SOLUTION: BURNDY CONNECTORS 


Wherever electrical conductors are joined, terminated, clamped or grounded 
—you’ll find Burndy connectors completing the circuit ... safeguarding the 
circuit. Right down the line, from mammoth industrial or utility installa- 
tions to house service drops ... from B-36’s to washing machines Burndy 
connectors are included in the most exacting engineering specifications. 
Wherever your job takes you, you'll find Burndy connectors on the job, too. 
Here are just a few examples of Burndy-engineered connectors: 


BURNDY SERVIT 

Most versatile, efficient and popular split-bolt 
connector for splices, taps, dead-ends. Used and 
re-used for sizes #12 Str. to 1000 Mem. Varia- 
tions available for aluminum and steel conduc- 
tors, and for combinations of these and copper. 


BURNDY HYLUG | 
Solderless connector of one-piece, pure copper 
construction—with longitudinal indent method of 
installation. Adaptable to economical mass-pro- 
duction, used in thousands of plants manufactur- 


ing electrical equipment. A Burndy exclusive. | 


Engineering graduates and students are invited to 
visit Burndy Connector Headquarters for a first-hand 
look at the world’s foremost research, engineering, 


and production skills... 


devoted exclusively to the 


design and manufacture of electrical connectors. 


52:25 BURNDY ENGINEERING COMPANY INC., norwack, connect. BURNDY CANADA LTD., toronto 8, ont. 
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Austin Bush, Rensselaer, 
Helps Develop New Pump 


AUSTIN BUSH, inspecting stuffing 
box assembly on boiler feed pump. 


“Despite its size as the leading manufacturer in its 
field,”’ says Austin Bush, “I have found Worthington pays 
considerable attention to the interests of the individual. 
The company’s excellent training program consists of 
several months of working with the various types of 
equipment manufactured, augmented by technical lec- 
tures, and talks on the organization of the corporation. 

“Following this training, I was given an opportunity to 
choose the department in which I wanted to work— 
engineering, sales, or manufacturing. My choice was 


FOR ADDITIONAL INFORMATION, sce your College Place- 
ment Bureau or write to the Personnel and Training De- 
partment, Worthington Corporation, Harrison, New Jersey. 


2.54X 


Reports interesting project engineering assignments at Worthington 


the engineering department where I have already been 
assigned to several interesting projects. 


“In addition to the training program, the members of 
our engineering department hold monthly seminars at 
which engineering topics of general interest are discussed. 

“Opportunities for advancement are good, and pleasant 
associates make Worthington a fine place to work.” 

When you're thinking of a good job, think high—think 
Worthington, 


The Sign of Value 
round the’ World 
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E don’t need a crystal ball to foretell the 
future of any young engineer who finds his 
place in the family at Goodyear Aircraft. 


For Goodyear’s forty-four-year history has been 
one of teamwork with the aviation industry in 
forging new frontiers—utilizing the widest scope 
of engineering talents. 


Here is America’s only producer of both heavier- 
and lighter-than-air craft—builder of a wide range 
of aviation equipment which includes guided 
missiles and the electronic equipment which 
controls them. 


Here has taken place research, development and 
production of metals, plastics, devices and struc- 
tural designs not only for aircraft—but for many 
far-flung fields as well. 


From it came the first use of Duralumin in the 
construction of aircraft, and the development of 


many of the processes now used in shaping and 
forming metal structures. 


From it came honeycomb structures with the 
strength of solids, electrically transparent enclo- 
sures for jet radar—and the radar itself—enclo- 
sures that must withstand 600-mile-an-hour 
raindrops. 

From it has come complete airships, airplanes, 
fuselage shells — and countless aircraft compo- 
nents for practically every member of the industry. 


All this and more has been made possible by 
the talents of young engineers who have come to 
Goodyear Aircraft because they have found it a 
good place to work — with future assured and 
opportunities unlimited. 


This is true because Goodyear is one of America’s 
basic industries—a place that will always be doing 
business, come defense, war or peace. 


Where will you find a broader, surer opportunity? 


ENGINEERS WANTED for research, 
design and development of: 


GOODZYEAR 


AIRCRAFT 


AIRPLANES, AIRSHIPS, HELICOPTERS, GUIDED MISSILES, ELECTRONIC 
COMPUTERS, AIRCRAFT COMPONENTS, RADOMES, WHEELS AND BRAKES, 
TRANSPARENT ENCLOSURES, REINFORCED PLASTICS, BONDED SANDWICH 
STRUCTURES, RADAR STRUCTURES and many other challenging opportunities. 


Submit a brief resumé of your qualifications and exp . OF write us 
today for an application blank and further information. Address: Dr K. 
Arnuein, Vice President of Engineering, Goodyear Aircraft Corp 
Akron 15, Ohio. 


GOODYEAR—The Company with COMPLETE Coverage in the Aeronautical Field 
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FROM THE ENGINEER 


Welcome... 


Tue Cornett ENGINEER joins 
with the faculty and students of 
the College of Engineering in wel- 
coming the freshmen of the class of 
1958. You are entering one of the 
most important periods of your life, 
as you become students of a uni- 
versity which has long been res- 
pected for the excellence of its en- 
gineering training. It is up to you 
to make of your education here the 
rewarding experience it can be. 

Like those who have gone before, 
you new students dif- 
fering goals and interests. Some of 
you may have definite plans; others 
of you will develop your interests 
and modify your ideas as you pro- 
gress in your college career. You 
who find yourselves in engineering 
because “Dad thought it was a 
good idea” or because “it looked 
as good as anything else” will soon 
discover where your ability and in- 
terest lie. There are those among 
you who will eventually find more 
satisfaction in liberal arts, sci- 
ence, in another branch of engineer- 
ing, or in architecture. We hope 
you will not make your decisions 
hastily before you have made a 
fair evaluation of your engineering 
education and a sincere attempt in 
your studies. 

Cornell is distinguished from 
many other engineering schools in 
that it offers students a wide range 
of curricular and extra-curricular 
activities. This situation was fot 
some of you a deciding factor in 
your choice of schools. It is a dis- 
tinct advantage in your preparation 
for useful community life, but it 
can be a disadvantage if you do not 
plan your college career wisely. 

You will have to be selective in 
your choice of activities if you are 
to gain satisfaction from these ac- 
tivities and if you are to keep the 
balance you need between work 


and play. It is very easy in an in- 
stitution such as this to slight one’s 
studies and to overlook the educa- 
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tional values of lectures and con- 
certs for the pleasurable activities 
of the moment. There are few who 
reach their last year in college with- 
out wishing they had found more 
time for some courses and had not 
passed others by, or had taken ad- 
vantage of some activities less 
easily enjoyed outside a university. 

Cornell’s engineering program is 
designed to meet the demands of 
the industrial world of today. It is 
a flexible curriculum which does 
more than to instruct the student 
on the use of handbooks and draw- 
ing instruments and the manipula- 
tion of formulae. It provides a 
challenge for the interested indi- 
vidual, and it merits the respect 
of students and educators w.thin 
and without the engineering field. 


We do not say that there will 
not be times when you will feel a 
course to be of little value, and 
that you will not encounter some 
griping among engineering students 
and ridicule among those in other 
fields. The first few years in any 
field of study must necessarily in- 
clude courses in fundamentals that 
can often seem tedious and undi- 
rected. However, more freedom has 
been given Cornell students in their 
choice of electives than is given 
students of many other schools; and 
the five-year program provides 
more time than the usual four-year 
curriculum for courses in the 
humanities. 

Some of you may wish to take 
extra hours or to audit courses. 
From your contacts with older stu- 
dents and with faculty members 
in activities and in the professsional 
engineering societies, you will dis- 
cover the many opportunities avail- 
able on the Cornell campus for 
broadening your education. 

The engineer, of course, can 
hardly hope to gain as much gen- 
eral information from his formal 
studies as the arts student; yet 


many outside the fields of science 
and engineering look with awed res- 
pect upon those gifted with analyti- 
cal minds—and not entirely with- 
out reason. The understanding of 
the basic laws of nature and the 
ability to analyze the workings of 
our physical environment are 
almost impossible for the layman 
to possess, in the sense that those 
in technical fields can possess an 
appreciation, through — informal 
study, for the social sciences and 
the arts. 

The properly educated engineer 
should develop the sort of inquir- 
ing mind which will make more use- 
ful the tools of his profession by 
the acquisition of knowledge in 
other fields. Dexter S. Kimball, for 
many years dean of the College of 
Engineering, remarks in his auto- 
biography, “I have known not ‘a 
few technically trained men who 
have made a great effort to broaden 
their educational background, and 
when you do find such a man, he is 
a superior sort of fellow whose 
judgment is second to none.” 


The road will not be easy. You 
will find that technical work, to 
a greater degree than non-technical, 
requires an alert mind and stimu- 
lates keen competition. Grades may 
at first seem important to you; they 
are In some measure an indication of 
your ability and accomplishments. 
However, more important than 
your scholastic rank is your satis- 
faction with what you learn and 
your ability to apply your know- 
ledge and to continue your educa- 
tion after college. 

The five years will pass quickly. 
It will not be long before you will 
be joining the ranks of other Cor- 
nellians who have found satisfac- 
tion in their work and pleasure in 
community life. We wish you luck 
in the career that lies before you! 
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Right now there are 
openings for... 


e@ Aeronautical engineers 
@ Electrical engineers 

Electronic engineers 

@ Mechanical engineers 
@ Physicists 

Technical writers 


@ Field engineers for applied 
engineering 


GREAT NECK, NEW YORK «+ CLEVELAND « 
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This Sperry engineer is applying the fundamentals of hydraulics to determine 
oil flow characteristics at high pressure. Here he introduces nitrogen to the 
hydraulic fluid in a complex valve to make flow patterns visible for study. 


There’s Job Diversity 


at Sperry 


FOR THE GRADUATE ENGINEER! 


In each field you work with leaders on 
interesting projects vital to the nation’s 
well-being—long-range projects with a 
future — projects that call for originality 
and fresh thinking. 

You share in Sperry’s prestige 

You'll be proud to say you’re a Sperry 
Engineer. Because, as a member of the 
engineering staff, you'll share in a forty- 
year reputation for leadership. Today 
Sperry is the acknowledged leader in the 
field of automatic controls for navigation. 
From Sperry’s work in gyroscopics and 
electronics have come the Gyropilot* 
flight controller, Zero Reader® flight direc- 


GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 


tor, Microline* test equipment, radar, 
servomechanisms, computing mechanisms, 
and communications equipment. 

Attractive locations 

Long Island—A pleasant suburban atmos- 
phere convenient to New York. Modern 
plant. Well-equipped laboratories. Excel- 
lent working facilities. 

In the Field—There are excellent applied 
engineering Opportunities in various sec- 
tions of the United States and abroad. 
Good working conditions 

The way is clear for steady advancement. 
You are encouraged to continue your edu- 
cation while you earn. And liberal employee 
benefits are provided for all. 

Check your placement office for dates when 
Sperry representatives will visit your school 
---0f write Sperry employment section 1 A &. 


*T REG U8 PAT OFF 


NEW ORLEANS ¢ BROOKLYN LOS ANGELES SAN FRANCISCO SEATTLE 


IN CANADA ¢ SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL. QUEBEC 
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FROM THE DEAN 


It is a pleasure to welcome you 
to Cornell as members of the Fresh- 
man Class in Engineering. 

I am sure you have come to real- 
ize that you are entering now the 
most important period of your 
preparation for a lifetime career. 
The direction and shape of your 
future very likely will be determin- 
ed to a considerable extent in your 
next five years at Cornell—five 
years which constitute the most 
productive investment you can 
make for a successful career. I can- 
not urge you too strongly to keep 
in mind that in this time you must 
establish a foundation upon which 
you can build a profess‘onal life for 
thirty, forty, or fifty years. 

You are entering upon a rather 
unique program in engineering ed- 
ucation— a full program integrating 
liberal subjects with your engi- 
neering training. This program has 
been adopted by Cornell after a 
serious study of the requirements 
for a successful engineering career 
in today’s world. These require- 
ments demand that the young engi- 
neer have sound basic technical 
training, and that he have as well 
an understanding of the function- 
ing of human agencies in the world 
about him. It is our purpose, there- 
fore, that you will construct here 
the foundation for the full breadth 
of your professional future. 

To what pattern, then, shall we 
plan your engineering training? 
The answer to that lies in the rec- 
ognition that today the engineer 
is no longer a highly individualistic, 
specialized technician. He is a pro- 
fessional man in every sense of the 
word, skilled both in the use of sci- 
ence for the solution of a broad 
range of technological problems and 
in the application of his methods of 
rational analysis to economic, social, 
and business affairs. So it is that. 
whatever your immediate field of 


interest may be now—construction, 
electronics, machine design, chemi- 
cal processing, or any of a variety 
of others—you will probably find 
that your career will call you into 
many activities you cannot now 
anticipate. 


S. C. Hollister 


You will find also that your scho- 
lastic training must have such firm 
roots that whatever advances in 
engineering may come about—and 
certainly such advances are occur- 
ring with increasing acceleration— 
you will have the background that 
will enable you to advance your 
own abilities with the growth of 
the profession, and in fact provide 
the leadership for that growth. 

And finally, as your career brings 
you into contact with people and 
problems in the whole range of 
human activity, we want you to 
have been stimulated at Cornell to 
a continuing intellectual growth 


that will gain for you distinction 
as a citizen and a person as well 
as an engineer. 

The engineering curricula at Cor- 
nell provide a superior educational 


preparation, second to none. They 
are designed to train for profes- 
sional leadership, and as such they 
are demanding of our best mutual 
efforts. I can assure you that we are 
determined to work with you in 
every way possible to bring about 
the most effective kind of educa- 
tional experience. 

It would be unrealistic, however, 
to expect that the path will be 


“smooth and trouble-free for all. It 


is likely to be the most challenging 
you have ever attempted, but by 
the same token, also the most re- 
warding. For some the adjustment 
of these first few weeks may be diffi- 
cult and perhaps even momentarily 
discouraging, but I want you to 
know that we stand squarely be- 
hind you, asking in return your own 
sincerity of purpose. You have been 
chosen for the engineering program 
at Cornell on the basis of a highly 
selective admissions procedure. We 
think you can become a Cornell 
Engineer, and our every effort is 
directed toward having you take 
your place in this distinguished fam- 
ily. 

In urging you to your maximum 
effort I do not intend to sound an 
unnecessarily stern note. This is a 
joyous occasion and the beginning 
of one of the most happy and fruit- 
ful periods in your life. The oppor- 
tunities for your personal develop- 
ment will be almost limitless. Cor- 
nell is a spiritual as well as an intel- 
lectual experience, and I hope that 
you will take full measure of all 
that is here for you. 

You are part of the almost minute 
percentage of young people your 
age who are in this most fortunate 
situation. I congratulate you on 
the opportunity that is before you. 
The College will watch your pro- 
gress with warm interest and will 
assist you in every way to achieve 
your goals. 
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OIL REFINING “ROUND THE CLOCK is only one of 
many chemical process industries which consume vast quan- 


STANDARD OIL 


to meet the varied needs of a wide range of processes. The 
right combination of composition and porosity assures max- 


imum dispersion of the catalyst, while high chemical stability 
and great mechanical strength assure long support life. In 
both fixed-bed and fluid-bed applications, CARBORUNDUM 
catalyst supports are widely used throughout the industry. 
Produced by the Refractories Division 


tities of catalyst carriers Or supports to promote efficient 
chemical reaction. CARBORUNDUM® makes catalyst supports 
of the “man-made minerals” available in 17 different com- 
positions and three different degrees of porosity, the better 


Where’s the limit to what you can do with 
CARBORUNDUWM’s “man-made minerals”? 


THE BEAUTY OF A BRIAR PIPE is no acci- 
dent. Bowls, tops, shanks — even the plastic or hard 
rubber mouthpieces — are roughed and finished with 
abrasive paper. Leading pipe manufacturers buy 
CARBORUNDUM Silicon carbide abrasive paper in rolls 
from which they cut special shapes and sizes for use 
on flat or “French” wheels. 

Made by the Coated Products Division 


PURER STEEL is the constant goal of leading steel 
company metallurgists, who are striving to increase 
the of steel without adding to 
cost. They are powerfully aided by FERROCARBO.® a 
special formulation of one of CARBORUNDUM'S “man- 
made minerals,” which does a remarkable job of 
purifying molten steel by carrying off metallic oxide 
impurines into the slag. 

Manuf d by the B ded Prod 


Write to CARBORUNDUM 


REGISTERED TRADE MARK 


for help on your problems that 


and Grain Division 


-made 
SEND FOR THIS “man-m 
28-PAGE BOOK 


describing how tmag- 
inative thinking— 
yours and ours—can 
put ‘man-made min- 
erals’’ to work for 
you. Write for it on 
our business letter- 
No obligation, 
of course. 


minerals 


“man-made minerals” may solve 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
Manufacturers of Refractories « Heating Elements « Resistors « Metal Additives « Grinding Wheels « Coated Abrasives « Sharpening Stones « Abrasive Grains 
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Research workers have available modern appa- 
ratus, such as the infrared spectrometer being 
used here by Vaughan C. Chambers, Ph.D. 
Org. Cnem., M.1.T.’50. 


provides broad opportunities 
for chemists, physicists 

and engineers cooperating 
on many problems. 


For one thing, much Du Pont re- 
search is fundamental, aimed at ad- 
vancing scientific knowledge regard- 
less of specific commercial objectives. 
However, such research often sug- 
gests new products. ..each with its 
own challenging technical problems 
which must be solved before com- 
mercial production can begin. Solv- 
ing these problems offers another 
great field of work for teams of en- 
gineers and scientists. 


“Teflon” tetrafluoroethylene resin 
is an example of this well integrated 
teamwork. 


Howard E. Holmquist, Ph.D. in Org. Chem., 
Univ. of Minn, ’51, is shown at work on a 
problem in synthetic organic chemistry. 


Doing chemical engineering research on a plate 
in a distillation tower are: C. M. Gamel, Jr., 
S.M.Ch.E., M.1.T. °48; and J. B. Jones, 
M.S.Ch.E., Univ. of Mich. ’46. 


During research on refrigerants, 
the polymer was discovered and work 
was begun to make it useful. The new 
plastic had a remarkable combina- 
tion of properties; temperature re- 
sistance beyond the range of any 
previous plastic, excellent electrical 
characteristics, and the highest de- 
gree of chemical inertness of any 
commercial plastic. 


In fact, ““Teflon’”” was almost too 
unusual. Although it melts, it is too 
viscous to flow like other plastics. It 
does not dissolve —even in aqua regia. 
There was no method for molding it 
or for making it into thin coatings. 


The problem of molding was solved 
with the help of techniques used in 
powder metallurgy. ‘“Teflon’”’ is now 
molded by cold pressing, foliowed by 
sintering or “‘fusing’’ at about 360°C, 


For coatings, previous research 
suggested dispersions—minute par- 
ticles suspended in a liquid. After 
much study, a team of technical men 
learned how to suspend particles of 
“Teflon” about 1/125,000 of an inch 
in diameter. Then a commercial scale 
process was devised. This develop- 
ment made possible thin coatings of 
“Teflon” and also a process for ex- 
truding the material. 


Meanwhile, another group discov- 
ered how to successfully formulate 
the new plastic into ‘“Teflon”’ tetra- 
fluoroethylene resin finishes and wire 
enamels. 


Thedevelopment of “Teflon” illus- 
trates the close teamwork that is the 
basis of research at Du Pont. But 
this teamwork doesn’t end with re- 
search. Bringing the product to com- 
mercial reality requires development 
and design work by chemistsand both 
chemical and mechanical engineers. 
Next month’s Digest will feature in- 
formation on the opportunities Du 
Pont offers men interested in this 
phase of making “‘better things for 
better living . .. through chemistry.” 


ASK FOR “‘Chemical Engineers at 
Du Pont.” New illustrated booklet de- 
scribes initial assignments, training and 
paths of promotion. Just send post card 
to E. I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wil- 
mington, Delaware. Also available: Du 
Pont and the College Graduate and 
Mechanical Engineers at Du Pont. 


aU PONT 


BETTER THINGS FOR BETTER LIVING 
. . THROUGH CHEMISTRY 


Watch “Cavalcade of America,” on Television 
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Thousands of years ago the 
Phoenicians stretched hot balls of 
glass into strings for decorations. 
Today the same thing is being done 
in glass fiber plants throughout the 
country, but the advances in tech- 
nique and the resultant accuracy 
now obtained have opened a vast 
new field of application that would 
have been inconceivable in the days 
of the Phoenicians. Almost all the 
progress made in this field has 
taken place in the twentieth cen- 
tury. 

In the late nineteen twenties 
the Germans first produced glass 
fibers on a commercial scale. Used 
for decorative purposes only, these 
fibers were non-uniform in almost 
every respect. During the depres- 
sion in this country one of the 
major glass companies began to 
search for markets for other types 
of glass products. This initial work 
led to development of throw-away 
air filters and was soon followed by 
the development of a relatively 
coarse-fibered building insulation. 
Later, platinum crucibles and_re- 
sistance heating were developed 
which led to many varieties of 
thermal and acoustical products. 
Glass textiles were likewise an out- 
growth of the same development. 
During World War II the glass 
fiber industry received its greatest 
boost with the need for a light- 
weight, fireproof insulation. This 
need was accentuated by the short- 
age of asbestos. As a result, plants 
were set up to provide blown “glass 


by 


Filaments, so infinitesimally fine as 
to be almost invisible, are drawn from 


molten glass. 
Glass Fibers, Inc. 
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lass Fibers 


wool.” The famous Victory and 
Liberty Ships were insulated with 
glass fiber wool blankets. The re- 
sultant growth of the industry 
during the war was enormous. Glass 
fiber sales in 1939 amounted to 
$15,000,000 while in 1944 they had 
jumped to $40,000,000. 


Method of Production 


The method of producing a fiber 
of glass is based on elementary prin- 
ciples. Although the material 1s very 
brittle when it has a large cross- 
sectional area, by decreasing this 
area to infinitesimal dimensions the 
glass will become increasingly flex- 
ible. This may be made clear by 
thinking of a large block of glass. 
Any effort to bend this would only 
result in fracture. But think of the 
thin glass tubing found in chemistry 
laboratories. It is recalled that a 
length of this at room temperature 
will bend a surprising amount. Now 
consider a fiber with one tenth 
of one percent of the cross-sec- 
tional area of the human hair. It 
seems logical, doesn’t it, that this 
strand would be quite flexible? 
Such turns out to be the case. The 
problem, then, consists of making 
glass of the desired composition, 
heating it to a temperature that is 
uniferm, and then drawing it to 
the desired fiber diameter. Under 
the last heading a choice must be 
made as to whether a textile-type 
or wool-type product is desired. 

In the preparation of the glass, 
consideration must be given to the 
final uses of the product. The more 
durable, alkali-free glass used for 
electrical insulation and fine-fiber- 
ed wools of all types is composed 
of about 55% sand, 164% alumina, 
20% lime, and 10% boric oxides. 


THOMAS REED, ME °56 


Since no alkali is present in the 
glass, high temperatures are requir- 
ed for its melting and, as a result, 
fibers are drawn at about 2,300 de- 
grees Fahrenheit. If, on the other 
hand, the end product is to be a 
coarse fiber product like an air filter 
mat, a soft, less durable glass con- 
sisting of approximately 70° sand 
and the balance in lime, alumina, 
boric and alkali oxides may be used. 
This glass “batch” is first heated in 
large glass furnaces and then ex- 
truded in the form of marbles 
about 3/4 of an inch in diameter. 
This shape is desirable for ease of 
fabrication simplification of 
feeding in the drawing process 
which follows. If fibers are now to 
be made, the marbles are fed into 
a crucible where they are once 
again heated, small filaments of 
molten glass exuding from the 204 
holes in the bottom of the crucible. 
The glass is pulled out rapidly 
(about 10,000 feet per minute or 
roughly 120 miles per hour) and at- 
tenuated to a diameter in the range 
of tenths of thousandths of an inch. 
It is in this heating and drawing 
stage that the two major processes 
used at present—those patented by 
Owens-Corning and Glass Fibers, 
Inc.—differ in one important re- 
spect. Owens-Corning heats a ree- 
tangular crucible to the desired 
temperature by resistance heating 
with two electrodes at the ends of 
the crucible. This may give rise to 
a temperature gradient resulting in 
fibers that may not be uniform in 
diameter. In the electronic extru- 
sion process a round crucible is 
heated by induction methods using 
a copper, water-cooled work coil 
that never comes into physical con- 
tact with the crucible itself. Heating 
is uniform throughout the crucible 
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Glass bibers, Inc. 


Quartz micro-fibers have diameters as small as .16 microns, withstand temperatures 
of 3,000 deg. F. 


and, as a result, the fibers tend to 
be more uniform in diameter. In 
addition to temperature, the speed 
with which the fibers are pulled 


determines the fiber diameter. 
After being pulled from the 
crucible these fibers are drawn 


over a lubricating pad and are 
coated with a_ binder consisting 
mostly of starch and water, which 
gives each strand a_ protective 
covering that keeps it from abrad- 
ing or cutting other fibers next to 
it. The fibers are gathered on spools 
and are taken to another depart- 
ment, where they are twisted, plied, 
and packaged to meet customer 
specifications. 


Superfine Fibers 


Suppose, however, that the mar- 
bles are to be made into “super- 
fine,” light-weight glass wool. In 
this case they are heated as be- 
fore by either of the two processes, 
but are now drawn slowly (about 
60 feet per minute) from the bot- 
tom of the crucible. Since there are 
several hundred holes in the bot- 
tom of each crucible, this is quite 
an amount of glass. These thick 
fibers are then drawn by rollers in- 
to a gas jet where the glass is melt- 
ed and flame-blown almost in- 
stantly into fine fibers having infi- 
nitesimal diameter. When drawn 
slowly from the crucible the f ber 
diameter is in the range of hun- 
dredths of an inch; after flame- 


ia 


blowing it is hundredths of thou- 
sandths of an inch. While flying 
through the air, the glass is uni- 
formly coated with resinous com- 
pounds which act as a binder or 
glue to hold the wool mass _to- 
gether. The fibers are then caught 
on a screen, heated to bake and 
cure the resinous binder, and 
rolled up. The mat thus formed is 
usually up to two inches thick. It 
is very light and fluffy and due to 


Roll-up end of machinery for light-weight glass wool. 


the binder will be resilient and will 
hold its shape forever. 


Uses 


Glass fiber products have a 
myriad of uses in the present-day 
world. The woven fibers, for in- 
stance, are used in electrical work. 
When a motor is wound with glass 
fiber insulation, the temperature 
that the insulation will stand is no 
longer the determining factor in 
deciding the motor rating. Also 
it 1s possible to cut down the size 
of the windings considerably, since 
glass insulation on the wires oc- 
cupies much less room than cotton 
does. Glass can also replace 
asbestos, since it is more readily 
available and since asbestos con- 
tains traces of iron, which, nat- 
urally, is not desirable in an insula- 
tor. These glass products will not 
rot or mildew. When used for 
upholstery or curtains, the fact that 
glass is fireproof assumes impor- 
tance. It resists chemical action and 
is a great deal stronger than other 
fabrics. Glass yarn is also used to 
make plastic laminates. For this, 
glass fibers are sprayed with plastic; 
and when several layers of these are 
laminated together, a very light 
substance is obtained that is 
stronger than steel in shock loading. 
These plastic laminates are used for 
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radomes in modern aircraft, since 
the electromagnetic waves will pen- 
etrate the substance with ease, yet 
this very strong material will pro- 
tect the delicate radar antenna 
from damage. The light bulletproof 
vests used in Korea to save so 
many lives were made of this 
laminated glass and plastic. 
Superfine wool also leads its field 
in many respects. It is the most ef- 
ficient sound and thermal insula- 
tor known. As a result it sees great 
use in the aircraft industry. Where 
every pound counts, superfine 
keeps the inside of an airplane at 
a tolerable temperature and damp- 
ens engine sounds satisfactorily 
with the least expenditure of 
weight. Because of its excellent 
damping capacity, superfine ts 
placed under the hood, in the cowl- 
ing, and in the roof of almost every 
new car made today to quiet engine 
and road noise. Because this ma- 


terial can be pushed into almest 
any shape, it can be used to insu- 
late irregular spaces that pre-form- 
ed insulation could never fill. 
Superfine, when sprayed’ with 
silicones, is completely water re- 
pellant and as a result is used by 
the Navy for filling its life preser- 
vers. In this line it replaces kapok, 
a naturally occurring silky fiber 
that begins to rot as soon as it Is 
picked; ageless glass will not 
rot when the life preservers are 
stockpiled for great lengths of time. 
Superfine is also used on a limited 
scale as an upholstery filling, since 
it is soft, resilient, and holds its 
shape indefinitely. 

This is a very brief glimpse of the 
glass fiber industry as it is today. 
But what lies ahead? Two startling 
new products are under experimen- 
tal production now. One is quartz 
micro-fibers consisting of sil- 
ica. This product is able to with- 


stand temperatures up to 3,000 de- 
grees Fahrenheit without even soft- 
ening. Already made in_ small 
quantities, this material is used 
to wrap the extremely hot tail- 
pipes and afterburners of jet en- 
gines. Also in the experimental stage 
is glass micro-fiber pulp to be used 
in the manufacture of paper. One- 
third the weight of wood, glass is 
naturally white and is available in 
unlimited supply, as opposed to 
wood. The possibilities for such a 
product are impressive, particulasly 
in the electrical insulation and fil- 
tering fields. 

Glass has ceased to be solely a 
container for foods, drugs, bever- 
ages, or a construction commodity 
for use in windows. It can now re- 
place cotton, steel, kapok, rubber, 
asbestos, and hundreds of other 
materials. In the form of glass 
fiber it has become a basic indus- 
trial substance. 


For your enjoyment and mental 
stimulation, THe Cornett ENGI- 
NEER has expanded its monthly 
“Brain Teaser.” Instead of just one 
brain teaser, we now have three. 
Furthermore, we are offering a cash 
award of $3 to the person who sub- 
mits the first set of correct an- 
swers to all the problems. A com- 
plete solution is required for each 
problem, and in case of a tie, dupli- 
cate awards will be given. The an- 
swers to the puzzles in this issue 
will be found in next month’s EN- 
GINEER. 

I. log ,,A8S=2.81157 
log, ,864—=2.93651 

Using just the information given 
above, plus the basic rules govern- 
ing logarithms, find log,,15 to five 
decimal places. 


Evaluate: 
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This Month’s 


Brain Teasers 


Each square root of two is the 
exponent of the one preceding it, 
and there are an infinite number of 
such exponents. 


III. A monkey and his uncle are 
suspended at equal distances from 
the floor at opposite ends of a rope 
which passes through a pulley. The 
rope weighs four ounces per foot. 
The weight of the monkey in 
pounds equals the age of the mon- 
key’s uncle in years. The age of the 
monkey’s uncle plus the age of the 
monkey equals four years. The 


monkey’s uncle is twice as old as 
the monkey was when the monkey's 
uncle was half as old as the monkey 
will be when the monkey is three 
times as old as the uncle was when 
the uncle was three times as old 
as the monkey was. The weight of 
the rope plus the weight of the 
monkey’s uncle is half again as 
much as the difference between 
the weight of the monkey and the 
weight of the monkey’s uncle plus 
the weight of the monkey. How 
long is the rope, and how old is the 
monkey? 
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COLUMBIA-SOUTHERN 
needs men with 


creative imaginations 


Never before in history have chemicals played such a vital 
art in man’s life and development. And never before has any 
industry offered greater opportunities to the college graduate. 


Columbia-Southern is one of the most rapidly-expanding 
chemical companies. It needs promising young graduates of 
scientific, engineering, and business schools. Opportunities 
exist at Columbia-Southern in research and development, sales, 
plant design, mining, construction and maintenance, and 
chemical production. Opportunities for technical and non- 
technical ae also exist in accounting, transportation 


Testing action of Per- and related service fields. 
chlorethylene on vari- 
ous metals. Monthly sales at Columbia-Southern are now five times as 


large as they were only ten years ago, and the potentials are 
even greater for the future. 


Making an analysis 
with the infra-red 
. Spectrophotometer. 


Columbia-Southern is a wholly owned subsidiary of Pittsburgh 
Plate Glass Company. It thus presents the individual oppor- 
tunities of an expanding chemical corporation, plus the stability 
in being an integral part of a larger and diveesited organization. 
ACT NOW! Send for comprehensive booklet outlining the 
“Nationwide Opportunities in Varied Technical Fields at 
Columbia-Southern."’ Or send your application for employ- 
ment to the personnel manager at our Pittsburgh address or 
any of the plants. Please give a clear, complete account of your 
background, abilities ia interests. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
420 FORT DUQUESNE BOULEVARD, PITTSBURGH 22, PA. 


Focusing the Electron Microscope 

on a chemical sample to be photo- PLANTS: BARBERTON, OHIO © BARTLETT, CALIFORNIA © CORPUS CHRISTI, TEXAS © LAKE CHARLES, 

graphed, LOUISIANA © NATRIUM, WEST VIRGINIA © DISTRICT OFFICES: BOSTON © CHARLOTTE * CHICAGO ¢ 
CINCINNATI CLEVELAND DALLAS HOUSTON © MINNEAPOLIS NEW ORLEANS NEW YORK 
* PHILADELPHIA * PITTSBURGH ® ST. LOUIS * SAN FRANCISCO 
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DIVINING 
ROD 


by EDWIN LEVENTHAL, EP ’56 


“He arrived one very hot day 
towards the end of July. .Pro- 
ceeding to the nearest hedge, he 
cut a small forked branch, which 
chanced to be of birch. . .He cut 
down the fork to a rough V, about 
a foot and a half long, and holding 
one extremity in each hand, at once 
set off in a very rapid walk. . . 
(He) never slackened pace for a 
moment, though very soon the fork 
began rapidly to turn round and 
round. . . .Near the top of a slight 
elevation. . .he stopped abruptly, 
saying, ‘I have been following up 
a stream—the spring is here—it is 
about seventy to a hundred feet 
below the surface, and the water 
rises at the rate of 120 gallons per 
hour.’ His diagnosis proved correct 
in every particular.” 

This is an eye-witness account of 
a “diviner” at work. Claiming the 
“divine” power to perceive the 
presence of underground water and 
minerals and, in some cases, to re- 
veal information about the past, 
present, and future, the diviner has 
for ages defied the concepts of sci- 
ence. Many attempts have been 
made to place this curious art on a 
scientific level, but no one has yet 
produced a theory which is satis- 
factory to all. Authorities and re- 
searchers agree on many points, 
but an all-encompassing theory is 
lacking. 

There are many people today who 
refuse even to concede that dow- 


i A. Goodrich-Freer, Essays in Psychical 
Research 
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sing, the art of seeking water by 
means of a divining rod, is any more 
than out-right guessing, which the 
dowser sometimes supplements with 
keen geological knowledge. Many 
people, however, are satisfied that 
the dowsers’ record of accuracy is 
indicative of the fact that physical 
laws are involved. The case against 
dowsing, as reviewed by the public, 
is enhanced by some dowsers who 
claim that extraordinary powers are 
possessed by the divining rod if it 
is used by any of the select group 
for whom the rod has meaning. 
They claim powers which are be- 
yond physical interpretation and 
often delay progress. One dowser 
claimed the ability to locate water 
in an area by using his divining rod 
as he traced a map of that area. 
Others say that they can forecast 
future events. Clearly instances 
such as these obscure any signifi- 
cance that dowsing as a physical 
principle might have. Many re- 
searchers have been snared in their 
attempts to analyze the situation 
because they have tried to postulate 
theories which would ally the move- 
ment of the rod over water and 
minerals with the movement in 
cases where a physical interpreta- 
tion is out of the question. This is 
not to scoff at those claims which 
are based on non-physical reactions, 
but merely to suggest that a divis- 
ion of study is necessary if we are 
to explain either type of pheno- 
menon. 


Origin 


The origin of the term “divining 
rod” lies probably in biblical times. 
Moses touched a rock with his staff, 
and water sprang forth; Aaron’s rod 
bloomed with vegetation, indicat- 
ing that he was to be a leader of 
his people. Instances such as these 
which occurred among. religious 
leaders no doubt suggested the di- 
vinity which is associated with the 
rod. However, the term has no sig- 
nificance other than its historical 
origin. The “select group” has been 
increased to a large number, as 
more and more people, out of curio- 
sity, have attempted dowsing and 
found that they possess some fae- 
ulty for performing water-seeking 
feats. 

Instrumental in the destruction 
of the divining rod’s divinity was 
the discovery that the movement of 
the rod is due entirely to uncon- 
scious and involuntary muscular 
reactions on the part of the dowser. 
For some time it was thought that 
the movement of the divining rod 
was caused by an affinity for water 
which the dry tree branch, the most 
common type of divining rod, pos- 
sessed. When little was known of 
dowsing it seemed elementary to 
suppose that in seeking water the 
hazel or birch branch would dip 
toward the ground if water lay be- 
low, just as the roots of a tree grow 
towards the closest source of water. 
Experiments performed by dowsers 
who are extraordinarily sensitive 
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have shown that the movement of 
the rod is merely an amplification 
of muscular reflexes. These hyper- 
sensitive dowsers were able to feel 
the physical reaction without the 
aid of any implements. Their results 
were confirmed by ordinary dowsing 
methods. 

In the eyes of many people dow- 
sing is an art which anyone can 
acquire to some degree, but which, 
like any other talent, is more easily 
performed by certain people. In 
many cases heredity and environ- 
ment are major factors, but they 
are not always significant. It is 
certainly true that dowsers become 
more accurate with added ex- 
perience. Most dowsers offer no 
explanation for their ability, but 
state that after a while “you just 
know that you're right.” 


Technique 


The dowsing technique varies 
quite a bit with individuals, and 
many implements empirical 
rules have been added to this pseu- 
do-science which began — with 
nothing more than a tree branch 
and an assertion as to whether water 
would be found or not. Of these 
probably the most significant addi- 
tion is pendulum dowsing. Based 
on the principle that the dowsing 
implements serve only to make 
otherwise imperceptible motion 
quite noticeable, the substitution 
of the pendulum for the forked or 
V twig was an attempt to gain 
sensitivity by the use of a weight 
on a string. The advantage of this 


is immediately obvious, and the 
pendulum has found great favor 
among dowsers—so much so, that 
pendulum dowsing is as frequently 
employed as ordinary or divining 
rod techniques. 

The pendulum will indicate a re- 
action by rotating in the dowser’s 
hand, the amplitude of the des- 
cribed circle being used by many 
practicers as a measure of the capa- 
city of the source. One dowser who 
has had much success with the pen- 
dulum has formulated a set of em- 
pirical rules for locating and speci- 
fying completely an underground 
source. Le Vicomte Henry De- 
France, a former president of the 
Association des Amis de la Radtes- 
thesie, an international union of 
dowsers, suggests the following 
methods for determining the value 
of an underground stream. Walking 
over the unknown tract, allowing 
the pendulum to oscillate freely, 
one will know he has crossed the 
edge of a stream when the pendu- 
lum deviates from its straight line 
motion and begins to gyrate. A 
similar attack from the opposite di- 
rection will locate the other bound- 
ary of the source. If one steps off 
from the middle of the now located 
source and swings the pendulum 
at right angles to the flow direc- 
tion, a deviation of the pendulum, 
opposite to the sense of that which 
located the stream boundaries, will 
fix the boundary of what he calls 
the first zone. Similarly two other 
zones may be delineated, as shown 
in Fig. 1. In most cases the depth 


Fig. 1, These zones, delineated by points where the dowsing reaction is felt, are said 
to bear numerical relationship to the factors for which they are named. 


| 
| 
| 
| 
| 
| 
| 
0APTH YIELD QUALITY 
| ZONE | ZONE 


of the source is equal to the distance 
between the middle of the current 
and the edge of the first zone. 

The simplicity of the zone inter- 
pretation breaks down from here 
on, however, and determination of 
vield and quality requires more 
complicated mathematics and geom- 
etry. In addition the individual 
must calibrate a chart using known 
implements under known condi- 
tions, since the dowser and his tools 
are variable factors in the deter- 
mination. 

Methods such as this are typical 
of the conditions under which 
dowsers have worked. One other in- 
stance should serve to indicate the 
difficulties which the researcher 
faces as he investigates the evidence 
at hand. One particular dowser, em- 
ploying a forked twig held with its 
length across the palms of the hand 
has been able to identify specific 
materials by counting the number 
of revolutions which the twig makes 
in his hand. Conclusions made by 
this dowser’s wife, who was capable 
of performing identical feats, offer 
an explanation based on polarity of 
the hands which causes the rod to 
turn in the presence of other 
materials possessing __ electrical 
charges. The number of revolutions 
is limited by the charge difference 
and is therefore a criterion for 
identification of a substance’s rela- 
tive charge and of the substance it- 
self. This woman expresses the 
opinion that everyone possesses 
similar polarity in his hands, left- 
handed people having reverse pol- 
arity. A different criterion is ob- 
tained by inspecting the relation- 
ship between the rate of the rod’s 
turning in the presence of various 
elements. (See Fig. 2) 


Scope 


Up to this point emphasis has 
been placed on the use of the so- 
called divining phenomenon for the 
finding of water. That it, in fact, 
has countless other uses is revealed 
by case histories of prominent 
dowsers who had many other cap- 
abilities in fields outside the geo- 
logical scope. 

Several instances are recorded 
and authorized where dowsers were 
responsible for the detection and 
capture of criminals at large. One 
notable instance involved the trac- 
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ing of a criminal over a vast coun- 
tryside with the dowser having no 
clue except the criminal’s collar, 
which had been left at the scene of 
the crime. Placing the collar on the 
divining rod, the dowser set off, 
tracking his man by visiting inns 
and taverns until a divining reaction 
was experienced, indicating that the 
quarry had stopped there. After 
many weeks and hundreds of miles 
of travel the criminal was captured, 
at which time he verified the dow- 
ser’s findings. This use of the divin- 
ing rod as a “bloodhound” is rather 
uncommon is particularly 
mysterious among a mass of mys- 
terious phenomena. 

In the field of medicine the use 
of the divining rod or pendulum to 
detect disease has met with success 
and researchers are at a loss to ex- 
plain why a human (for we must 
remember that the rod is merely an 
indicator for a human experience) 
is affected by another’s disease. The 
accuracy distinguishing one 
disease from another had led curious 
investigators along an aimless path 
of inconclusive organic theories. 
Authorities predict that the solu- 
tion of these events is the key to a 
vast store of physical and psychical 
knowledge, and it is in th’'s field 
perhaps that dowsing holds the 
greatest potential. 

The seemingly unfounded ability 
of some people to forecast weather 
is also said to be a phenomenon 
related to divining. Probably each 
reader has known or heard of some- 
one who, like the prototype Ameri- 
can farmer, could predict rain by 
the feeling in his corns, head, or 
back. Just where the relationship 
lies is undetermined, but the sim- 
ilarities are too great to be ignored. 

The divining rod has been able 
to distinguish between sexes, and 
there has been talk of its being used 
to determine the sex of a child in 
the prenatal period. The scope of 
the dowser thus extends well be- 
yond the boundaries of water seek- 
ing and there seems to be no limit 
at present to the fields in which 


dowsing may be used. Authorities 
are hopeful that many other mys- 
tic phenomena, heretofore neglect- 
ed or attributed to supernatural 
causes, will be explained by a com- 
plete and accurate theory or set 
of theories. 
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Fig. 2. Relative rate of turning of a divining rod in the presence of some e'ements. 


Present Theory 

Of the many theories postulated 
by present-day scientists a few are 
exceptional for the large amount 
of experimentation which lies be- 
hind them and for their attempts to 
explain dowsing in terms of what is 
already known, rather than to form 
new concepts and terms. These are 
considered the most outstanding 
theories today and have the greatest 
promise for future work. 

One of these is the “electric” 
theory. This attempts to explain 
dowsing on the basis of a world- 
wide electric current which varies 
due to the material differences of 
the earth’s crust. According to this 
theory a yet undiscovered human 
organ is capable of detecting varia- 
tions in this current which are 
caused by the relatively large dif- 
ferences in the conducting ability of 
water, say, and the rock and soil 
which surrounds it. This organ is 
present in every human, but the 
dowser is distinguished from the 
non-dowser by the degree of sen- 
sitivity which this organ posses- 


ses. This theory is supported by 
experiments in which dowsers were 
unable to perform when insulated 
from the ground. 


Another extensive theory is that 
which establishes electromag- 
netic field for both human beings 
and inanimate substances. This 
theory stands the oft-resorted-to 
the interaction of these fields is 
the muscular reaction which practi- 
cally all modern theories concede is 
the direct cause of the divining rod’s 
motion. 


In the midst of modern physcial 
theory stands the oft-resorted-to 
psychical theory, which adheres to 
the supernormality of the divining 
phenomenon. Hampered by incom- 
plete psychical knowledge and con- 
fusing experimental evidence, this 
theory has made less gain than any 
of the physical theories; however, 
the insufficiencies of the latter 
warrant a consideration of other 
forces which may at some future 
time be more clearly revealed. 


(Continued on page 36) 
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CHEMICAL. PROBLEM... 


... paper that absorbs the max- 
imum amount of moisture without 
falling apart. 


SOLUTION... 


... Kymene®, a series of wet- 
strength resins produced by Her- 
cules for paper makers. Kymene- 
treated paper hasexcellent absorb- 
ency and wet-strength. Manufac- 
turers, for example, find that the 
use of Kymene produces a vastly 
improved paper towel at remark- 
ably little extra cost. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 


. .. plastics, paint, varnish, lacquer, textiles, paper, rubber, insecticides, adhesives, soaps, detergents, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


H ERC UL E S | Sales Offices in Principal Cities 
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Patent Law 


by JOEL MAX, ChemE °57 


Patent diagrams courtesy of Zoltan H. Polachek, patent attorney 


The worth of a great number of 
the products and processes of in- 
dustry depends upon the patent 
monopoly the producer holds on 
them. Without the temporary mon- 
opoly granted by the patent, any 
organization could freely use the 
fruits of another’s engineering and 
research. It is important, then, that 
an engineer, as a person primarily 
concerned with the products and 
processes of industry, have an un- 
derstanding of patent protection. 

According to statute, “any per- 
son who has invented or discover- 
ed” anything that is both new and 
useful may obtain a patent for it. 
(“Discovery,” as interpreted by 
the courts, is approximately syno- 
nymous with “invention.”) The 
classes of things that fall under the 
heading of “invention or discovery” 
are the following: 


Processes—A process is a man- 
ner of treating common articles 
to get prescribed results. 
Manufactures — Manufactures 
are goods produced by the art 
or industry of man. Machines 
do not fall into this class. 
Machines—A machine is inter- 
preted to be a composition of 
moving and stationary parts 
adapted to convert power or 
force to a useful purpose. 
Compositions of matter—Com- 
positions of matter are mixtures 
or chemical combinations — of 
elements having new or useful 
properties. 

New and useful improvements 
—Any new and useful improve- 
ment or an invention in any of 
the preceding classifications 1s 
patentable. A patent on an im- 
provement does not entitle the 


Safety ash tray patented in 1943. When the ash drops off, upsetting balance, the lit 
end is prevented from falling by the groove. 


patentee to use the original in- 

vention, nor does it allow the 

possessor of the original patent 
to use the improvement. 

Plants—-Any new variety of 

plant that may be asexually 

reproduced by any method ex- 
cept tuberpropagation may be 
patented, 

A manufacture may not be pat- 
ented if it differs from previous 
manufactures only in the method 
by which it is made. Of course, the 
method itself may be patented. 
Other things that may not be pat- 
ented are useless devices, printed 
matter, machines that will not op- 
erate, business methods, unchanged 
forces of nature, unimportant 
changes in detail of construction, 
and ordinary changes in_ propor- 
tion of ingredients. 


Other Factors 


There are, of course, other factors 
affecting the patentability of an 
invention aside from the properties 
of the invention itself. The laws 
concerning prior invention or use 
of a device are the most obvious. 
If one is to secure a United States 
patent on an invention, the inven- 
tion must not have been known or 
used in the United States prior to 
the date of invention. Even if an 
inventor produces an invention in- 
dependently and without know- 
ledge of its previous discovery, he 
will not be granted a patent if the 
invention has been previously pat- 
ented, used, or described in the 
public press. 

Even if an invention meets the 
requirements of law with respect 
to utility and novelty, a patent may 
be denied if the inventor “aban- 
dons” his invention. Legally, an in- 

(Continued on page 23) 
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HAT depends, of course, on where he sets his 
sights. 


The horizon at General Motors is crowded with 
opportunities for the young engineering school 
graduate. They are opportunities that he might 
never discover elsewhere. 


From General Motors flow an endless variety of 
products, Automobiles, trucks, refrigerators, 
Diesel engines are just a few. In addition, GM 
defense contracts include shells, bombsights, 
range finders, tanks and gas turbine engines. 


So you can see how a GM engineer has a real 
chance to follow his natural bent, and work in 
the field of his choice. 


But there’s another important advantage in 
launching your career at General Motors. All 


for young engineer 


work is decentralized among GM’s 33 manufac- 
turing divisions, its 116 plants in 57 towns and 
cities throughout the United States. And though 
each division operates on its own, each can call 
upon the vast resources of GM’s central research 
and engineering laboratories. 


Thus General Motors, despite its size and scope, 
gives you the opportunity of working intimately 
with top engineers, of sharing their knowledge 
and experience. 


Does the opportunity pay off? Many engineering 
school graduates, now in key jobs at GM, can 
testify that it does, 


Why not check with your College Placement 
Office and arrange for an interview with our GM 
College Representative the next time he visits 
your campus. Or if you prefer, write direct to us. 


GENERAL MOTORS CORPORATION 
Personne! Staff, Detroit 2, Michigan 
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Patent Law 
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vention is abandoned if the inventor 
does not reduce it to practice with 
reasonable diligence or if he chooses 
to operate it in secrecy. In the first 
case, if one person invents some- 
thing and delays unduly in reducing 
it to practice, a second person, in- 
venting the same thing at a later 
date and reducing it to practice be- 
fore the first, may secure the pat- 
ent. In the second case, it is held 
that if an inventor chooses to pre- 
serve his monopoly of his invention 
by operating it in secrecy, rather 
than patenting it, he will be denied 
patent protection at a later date. 
Since the issuance of a patent 
depends upon the priority of in- 
vention, the date of invention 
should be established beyond 
reasonable doubt. The date of in- 
vention is the date that the idea is 
first conceived. This date is best 
established by the inventor’s writing 
a description of the invention, dat- 
ing it, and having it signed by two 
witnesses. 
According to United States statute: 
“Before any inventor or dis- 
coverer shall receive a patent for 
his invention or discovery, he shall 
make application thereof in writing 
to the Commissioner of Patents and 
shall file in the Patent Office a des- 
cription of the same and of the 
manner and process of making, con- 
structing, compounding and_ using 
it, in such full, clear, concise, and 
exact terms as to enable any per- 
son skilled in the art or science to 
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Patented drafting instrument which provides the user with a triple selection of arcs. 
Original patent has expired. 


which it appertains, or with which 
it is most nearly connected, to 
make, construct, compound and use 
the same; and in case of a machine 
he shall explain the principle there- 
of, and the best mode in which he 
has contemplated applying the prin- 
ciple so as to distinguish it from 
other inventions, and he shall par- 
ticularly point out and distinctly 
claim the part, improvement, or 
combination which he claims as his 
invention or discovery.” 

As stated above, the principal 
parts of a patent application are 
the description and the claims. The 
description names the device, gives 
its object and composition, gives 
the method of obtaining it, and 
gives a detailed description of the 
device itself. The claims are state- 
ments of the unique aspects of the 


Patented in 1934, this gadget offers an inner tube buffer, screwdriver, valve tool, file, 
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can and bottle openers, knifeblade and corkscrew. 


invention. There is no doubt that 
the claims are the most vital part 
of the patent, as only the aspects 
of the invention that are explcitly 
claimed are protected. A single pat- 
ent application may contain one 
claim, or it may contain a large 
number, The wider the range of ap- 
plication of the invention and the 
greater its inherent complexity, the 
greater will tend to be the number 
of claims. Every claim must be 
justifiable from the description. The 
Patent Office may not allow all 
the claims on the application, but 
the patent is valid if even one claim 
is upheld. It is necessary that the 
patentee disclaim all the rejected 
claims, or he will void the patent. 

When an inventor wants to 
patent a product and the process 
for making it, he may cover them 
both in the claims ef one applica- 
tion, or a separate patent may be 
applied for on each. Sometimes the 
Patent Office will require that a 
single application of both product 
and process be broken up into two 
separate applications. 


Patent Claims 


Patent claims on the Haber pro- 
cess for producing ammonia might 
read as follows: 

1. The process for producing am- 
monia by heating a mixture of 
nitrogen and hydrogen gases 
with a catalyst under pressure. 

2. The process for producing am- 

monia by heating a mixture of 

nitrogen and hydrogen gases to 

400 to OOO degrees Centigrade 

with a platinum, vanadium pent- 
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oxide, or active iron catalyst, 

under pressure. 

The first claim is a broad claim, 
which, if allowed, will protect the 
process completely by covering all 
the conditions under which it is 
operated. The second claim  pro- 
tects the optimum mode of opera- 
tion. If only the second claim is 
allowed, someone may operate the 
process in a manner somewhat dif- 
ferent from the manner in_ the 
second claim, and so avoid infringe- 
ment. In actual practice, the first 
broad claim of a patent will be fol- 
lowed by other claims listing the 
optimum conditions of operation 
one at a time, as well as complete 
specifications for the optimum mode 
of operation, so as to secure the 
maximum possible protection for 
the inventor. 

The patent application also con- 
tains drawings of the invention, a 
petition of citizenship, and an oath 
of originality. The application must 
be accompanied by a thirty dollar 
fee. 

When the application is ex- 


amined, the inventor may be re- 
quired to retract or modify some or 
all of his claims, correct any errors 
of form, and make up any insuf- 
ficiency of disclosure. Finally, the 
patent is issued. On the average, it 
takes two to three years from the 
filing of the application to the is- 
suance of the patent. 


Patent Rights 


According to statute, a United 
States patent is ‘a grant to the 
Patentee, his heirs and assigns, for 
the term of seventeen years, of the 
exclusive right to make, use, and 
vend the invention throughout the 
United States and the Territories 
thereof.” What a patent does, is to 
grant a temporary monopoly. This 
monopoly extends to the use and 
sale of a device, as well as its manu- 
facture. If a patentee is not in a 
position to operate his patent, he 
may assign the patent to another 
party. An assignment is a complete 
transfer of the patent. The patentee 
may also issue licenses to operate 
under his patent. In the case of a 


license, the original patentee still 
owns the patent, and in the absence 
of contractual stipulations to the 
contrary, may issue as many li- 
censes as he desires. 

If an unauthorized person vio- 
lates the patent monopoly, it is up 
to the patentee to bring suit for 
infringement against the violator. 
In an infringement suit, the pat- 
entee may recover all profits made 
by the infringer through the unau- 
thorized use of the invention and 
obtain an injunction to preclude 
further infringement. The patentee 
may also win a judgment for dam- 
ages. 

The most important factor in 
the development of patent laws has 
been the desire of the government 
of this country to encourage inven- 
tion by the grant of patent monop- 
olies and at the same time advance 
the public good by the widespread 
use of these inventions. It is the 
continuing compromise — between 
these two desires that has brought 
the patent law of this country to its 
present stage. 


Attention Frosh Engineers 


412 College Avenue 


gineering faculty. 


And you can secure your Books and Supplies for all 
your Courses before registration at The Triangle. This will 
save you Time and Money. You receive 107 Dividend on 


all your purchases. 


Slide rules, tracing paper, cross-section paper, detail 
paper, and all engineering necessities are in stock for your 


selection. 


Yeu'll enjoy trading at the 


TRIANGLE 
BOOK 
SHOP 


Evan J. Morris, Proprietor 


Store Hours: 8:15 A.M. to 8:00 P.M. 
Sheldon Court 


For Your Courses, you'll need the best equipment. The 
Triangle Book Shop carries Keuffel and Esser and Dietzgen 
Drawing Instruments—both approved by the Cornell En- 
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It took 100 years of engineering 


See that tiny speck of oxide on a hair-like 
wire? It’s called a thermistor, and 
it’s the first practical thermally sensi- 
tive resistor. It’s so sensitive it will 
measure temperature variations 
within one-millionth of a degree. As 
a circuit element and control device, 
this small, stable and rugged unit 
has a place in a variety of electrical 
circuits. 

Although the thermistor is the smallest 
and, in appearance, one of the simp- 
lest devices made by Western Elec- 
tric—manufacturing unit of the Bell 
Telephone System—it was more 
than 100 years in the making. 


Back in the 19th Century —some time 
before Western Electric was founded 
in 1869— Michael Faraday studied a 
curious thermally sensitive resistor 
material similar to that used in 20th 
Century thermistors. As Faraday 
and others after him discovered, the 
trouble with making effective use of 
this material was that different units 
made by what seemed to be the 
same process, showed large variations 
in their behavior. The problem of 
how to control the amount of im- 
purities present in the material was 
finally solved a few years ago by our 
research team mates at Bell Tele- 
phone Laboratories. 


At Western Electric’s Allentown ( Pa.) 
Plant hundreds of minute thermistor 
components are electrically tested and 
sorted every day. The basic component, 
an oxide, has a large negative temper- 
ature coefficient of resistivity. 


A UNIT OF THE BELL SYSTEM SINCE 1882 
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Once beyond the laboratory stage, 
Western Electric’s engineers tackled 
the job of mass-producing the hard- 
to-handle oxides. After many trials 
they got a pilot line in operation — 
then a full scale production line 
through which compressed powders 
of thermistor material could be sin- 
tered into a strong, compact and 
homogenous mass. Today reliable 
thermistors are being made in many 
shapes and sizes—small beads, rods, 
discs, washers — to meet varying 
circuit and design problems. To 
make this possible, Western Electric 
engineers had to find new ways to 
apply a slurry of oxides on wire; new 
ways to extrude and mold oxide 
mixtures. 


At every turn, the thermistor has pre- 
sented fresh challenges to our engi- 
neers. Engineering is like that at 
Western Electric—where technical 
men of varied skills pool their knowl- 
edge in a constant search for new 
and better ways to do things. 
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The thermistor takes many forms de- 
pending on the resistance and power- 
handling capacity needed in a particu- 
lar circuit. 


WANT TO KNOW MORE? 


Send the coupon below for a copy of 
the 16-page technica: monograph en- 
titled, ““Thermistors as Components 
Open Product Design Horizons.” 


WESTERN ELECTRIC COMPANY 
COLLEGE RELATIONS DEPARTMENT 
195 BROADWAY, NEW YORK 7,N. Y. 


I'd like more information about 
|_| Thermistors and their application 
|| Engineering opportunities at Western Electric 


Address—_— 


City. 


State 
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THOMAS W. HOPPER, MLE. 1700 Sansom St., Phila. 3, Pa. 


510 East 84th St., New York 28, N. Y. 


WILLIAM BM.. LEONARD, 9246 


Delaware Valley Branch 


FRANK L. O’BRIEN, JR., M.E. ’31, Vice-Pres. ...1545 N. Delaware Ave. Phila. 25, Pa. 


New England Branch 


J. RUSSELL CLARKE, JR., M.E. '26, Vice-Pres. ............ Westford Rd., Concord, Mass. 


New Jersey Branch 


JOHN WEIKART, Ch.E. 42, Vice-Pres. ............ 714 Woodland Ave., Westfield, N. J. 


Chicago Branch 


FREDERICK H. BIRD, M.E. '11, Vice-Pres. ............ 1077 Westmoor Rd., Winnetka, III. 


Detroit Branch 


PHILIP J. KENT, MLE. '14, Vice-Pres, ......c-c-cccsere: P.O. Box 1118, Detroit 31, Mich. 


St. Louis Branch 


ARTHUR J. LEUSSLER, M.E. '23, Vice-Pres. ............ 30 Rio Vista Dr., Clayton 5, Mo. 
Honorary President: 8. C. Hollister, Dean of the College of Engineering 


Honorary Vice Presidents: 


C. R. Burrows, Director of the School of Electrical Engineering 

N. A. Christensen, Director of the School of Civil Engineering 

H. J. Loberg, Director of the Sibley School of Mechanical Engineering 

F. H. Rhodes, Director of the School of Chemical and Metallurgical Engineering 
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Secretary 
4 Irving Pl., New York 3, N. Y. 


Thomas W. Hopper 


W. R. Sears, Director of the Graduate School of Aeronautical Engineering 


L. P. Smith, Director of the Department of Engineering Physics 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell Uniwersity, 
its graduates and former students and to establish closer relationship between the college and the alumni.” 


A common assumption that all graduates of the Col- 
lege of Engineering of Cornell University truly appreciate 
its worth, is not always true. Unfortunately, many alumni 
have lost intimate contact with the college over the years 
and have forgotten those particular advantages which 
make it such an outstanding institution. 

Appropriate, therefore, in starting the 1953-54 sea- 
son of our Society, is a brief reference to certain favor- 
able aspects of a Cornell engineering education. Articles 
in subsequent issues of this magazine will describe the 
aims and activities of the Society. 

The College of Engineering at Cornell has fine tradi- 
tions and wide accomplishments in the field of engineer- 
ing education. From its start in 1862 until the presen: 
time, great men and dedicated teachers have been atcract- 
ed to the staff. Throughout the years, teaching of enginevr- 
ing fundamentals soundly based on science and mathe- 
matics has been continued. Entrance requirements aod 
academic standards have been maintained at a high level. 
A truly rigorous and thorough training is the result. 

Expansion and revision of the program at Cornell 
have been timed to meet the needs of a constantly chang- 
ing world. The four integral stems of learning are: (1) 
basic science; (2) applied engineering science; (3) ap- 
plied technology; (4) general managerial and liberal 
studies. The College of Engineering now includes the 
School of Civil Engineering, the Sibley School of Me- 
chanical Engineering, the School of Electrical Engineer- 
ing, the School of Chemical and Metallurgical Engineer- 
ing, the Department of Engineering Physics, the Depart- 
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ment of Mechanics and Materials, and the Graduate 
School of Aeronautical Engineering. Graduate instrue- 
tion in engineering is offered by the Engineering Division 
of the Graduate School of the University. 

An engineering student at Cornell has many advan- 
tages in addition to the technical courses that he has 
chosen. Unobtrusively he absorbs the broad cultural in- 
fluence of University activitics and environment. His 
everyday living in fraternities or dormitories brings him 
into social contact with students of liberal arts, agricul- 
ture, law, medicine, and other diversified subjects. This 
creates and nurtures an outlook and understanding that 
an isolated technical institution could not impart. 

The success of an engineer or a business man is at- 
tained largely through his ability to solve the various 
problems inherent in his work. It is fine to possess 
special knowledge, extensive experience, and a catalog of 
information on a particular subject; but unless the data 
can be properly assembled, the basic rules determined, and 
the fundamentals correctly applied to the problem immedi- 
ately faced, an effective solution will not be produced 
efficiently. This technique is rightly named the engineer- 
ing approach and may well be applied to the solution of 
problems we all encounter in life. 

A keen appreciation of this ability to solve problems, 
developed under competent guidance and the environment 
of the University campus, should instill in each one of 
us a firm confidence when we meet the problems of life 
as graduates of Cornell Engineering. 

THOMAS W. HOPPER 
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ENGINEERS 


Warner D. Orvis, M.E. ‘07, writes 
on his trip to Australia and New 
Zealand: “Most interesting there 
was flying over the fjords and 
glaciers of the South Island; most 
exciting was deep-sea _ fishing 
from the Zane Gray Lodge on the 
North Island. Caught a 339-pound 
striped marlin and a 584-pound 
mako shark, largest on record this 
season.” He and Mrs. Orvis were 
to fly back to their home in Kato- 
nah. 


Charles B. Watkins, C.E. ‘15, 
5604 14th St. N.W., Washington, 
D.C., has lately completed his as- 
signment with Alexander Smith, 
Inc., Yonkers, as construction engi- 
neer for the building of a large 
carpet and rug plant in the “Delta 


Charles B. Watkins 


Area” of Mississippi. After World 
War Il, Watkins returned with 
Army units from overseas; he 
saw service in Italy as Inspector 
General with troops there. He left 
active service in the Army in Feb- 
ruary, 1947, as a colonel, entered 
the Army Reserves and resumed 
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civilian activities. Until 1941, he 
was engaged by the Government 
for many years as engineering 
specialist studying federal tax 
matters covering industrial plants 
and kindred subjects. Three sons 
are married: Robert, patent re- 
search attorney in Columbus, Ohio; 
Norman, West Point ‘46, Captain, 
fort Lee, Va.; and Joseph, First 
Lieut., US Air Force Base at New 
Castle, Del. 


Henry A. Heine, M.E. ‘07, of 
7216 14th St. N.W., Washington, 
D.C., has retired as special assistant 
to the engineering commissioner 
in the US Customs Service, after 
more than thirty-six years’ employ- 
ment. 


Westinghouse Electric Corp. ad- 
vertising of the company’s training 
program pictures Edwin L. Harder, 
E.E. ‘26, who is a Westinghouse 
consulting engineer. He “has be- 
come nationally known for his 
analytical and development work 
in power systems. He is co-de- 
veloper of the Anacom, an elec- 
tric analogue computer.” Harder 
lives at 1204 Milton Avenue, Pitts- 
burgh 18, Pa. 


Charles H. Capen, Jr., C.E. ‘17, 
chief engineer of the North Jersey 
District Water Supply Commission, 
Wanaque, N.J., and president of 
the American Water Works Assoc- 
iation, gave a paper at the 1953 
conference of the AWWA in Grand 
Rapids, Mich; he spoke on the 
design, construction, and functional 
relationships of the new Wanaque 
supply line. He lives at 765 Ring- 
wood Avenue, Wanaque, N. J. 


Edwin B. McCrohan, Jr., M.E. 
‘27, naval architect, is chief of the 
division of construction costs, Mari- 
time Administration, Department 
of Commerce, Washington, D.C. 
His address is P.O. Box 363, Hern- 
don, Va. 


Francis W. Maxstadt, M.E. ‘16, 
who has been an associate profes- 
sor of elactrical engineering at Cali- 
fornia Institute of Technology since 
1919, has been appointed registar 
of the Institute. He and Mrs. Max- 
stadt reside at 600 Ramona Ave- 
nue, Sierra Madre, Cal. 


Thomas M. Goodfellow, C.E. ‘29, 
has been promoted to superin- 
tendent of the Pennsylvania Rail- 
road Pittsburgh Division, with of- 
fices in that city. He joined the 
engineering corps of the railroad 


Thomas M. Goodfellow 


in 1929 and has been steadily pro- 
moted; he was recently superinten- 
dent of the Fort Wayne, Ind., Di- 
vision, 


Architect C. Frederick Wise, 
B.Arch. ‘39, has announced the 
opening of offices at 253 Ellis Road, 
Havertown, Pa., and at 101 
Charles Drive, Bryn Mawr, Pa. 


George O. Young, M.E. ‘32, has 
been appointed area maintenance 
superintendent of yarn at the 
Chemstrand Corp. integrated nylon 
manufacturing center now under 
construction at Pensacola, Fla. He 
and Mrs. Young and son Duane live 
at 818 Mulberry Street, Martins- 
ville, Va. 


(Continued on page 30) 
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WO. 3 IN A SERIES 


HE PURPOSE of electrical insulation 

is to offer resistance to the flow of 

electricity and thus to confine elec- 
trical potential to the conductor mate- 
rial throughout its length. An ideal 
insulating material would have infinite 
insulation resistance and voltage break- 
down, a specific inductive capacity of 1 
and zero power factor. In addition it 
would be flexible, physically strong and 
unaffected by abrading, cutting and 
impact forces, oxygen, ozone, acids, al- 
kalies and water throughout a tempera- 
ture range from minus 80 C. to the 
maximum operating temperature of 
copper. A conductor insulated with a 
thin wall of such a material would 
occupy minimum space and would oper- 
ate indefinitely even at high voltages 
in the presence of any or all of the above 
destructive materials with no energy 
loss within the insulation. All available 
insulating materials fail to comply with 
the above ideal in practically every 
respect. 


Insulations for use on electrical wires 
and cables which are subject to bending 
during manufacture, installation or use 
must have adequate flexibility. Flexible in- 
sulations for such uses are of two general 
classes, depending chiefly on the extent that 
they absorb or are affected by moisture. In 
one group are included the homogeneous 
rubber and rubber-like insulations, made 
from natural rubber or the synthetic rub- 
bers, GR-S, butyl and silicone and thermo- 
plastic insulations such as polyvinyl chlor- 
ide compounds and polyethylene. Most of 


UNITED STATES RUBBER COMPANY 


The importance of insulations for | 


these are highly resistant to moisture. The 
other group consists of insulations built up 
of one or more layers of fibrous materials 
such as asbestos, cotton, varnished cambric, 
various synthetic fibers and paper. Even 
though these fibrous materials are impreg- 
nated with moisture-proofing materials such 
as paraffin, asphalts and oils, they readily 
absorb sufficient moisture in wet locations 
to completely lose their insulating proper- 
ties. Such insulations must therefore be 
protected by a moisture-proof sheath such 
as lead when used in moist locations. 


The insulations made from materials 
appearing in the first group fall into two 
general classes depending on whether 
or not they are vulcanized after applica- 
tion to the conductor, namely, (1) ther- 
mosetting insulations, those which are 
vulcanized and, (2) thermoplastic, 
those that are not vulcanized. Thermo- 
setting insulations are those made from 
natural rubber, GR-S, butyl and sili- 
cone synthetic rubbers. Such insulations 
are applied to the conductor in a soft 
plastic condition and attain their ulti- 
mate physical properties as a result of 
a heat treatment (vulcanization) dur- 
ing which the sulfur or vulcanizing 
agents combine with the rubber. Ther- 
moplastic insulations become plastic 
enough for application to the conductor 
simply by raising their temperature. 
They acquire their toughness again on 
cooling. From this it follows that ther- 
mosetting insulations are less subject to 
softening at elevated temperatures than 
thermoplastic insulations. 
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electrical wires and cables 


Natural rubber, including Laytex®, 
GR-S synthetic rubber and thermoplastic 
insulations are available in two classes, de- 
pending on whether they are designed for 
use in dry or wet locations. Standard insula- 
tions, Type R and Laytex Type RU (made 
from rubber) and Type T (made from 
thermoplastic) are for use in dry locations 
while moisture-resistant insulations Types 
RW, RUW, and TW are for use in wet 
locations. There are many installations, par- 
ticularly in buildings, where the less costly 
standard compounds give entirely satis- 
factory service. 


Natural rubber and GR-S synthetic 
rubber insulations are also available in 
two classes depending on the operating 
temperature for which they are de- 
signed, namely, Type R and RW for 
60 C. operation and Type RH and RUH 
for 75 C. operation. Conductors insu- 
lated with RH insulation carry more 
current, that is, use the conductor more 
efficiently than those insulated with 
Type R insulation. There is also avail- 
able a combination insulation capable 
of operating at 60 C. in wet locations 
and 75 C. in dry locations. Butyl rubber 
insulation is suitable for operation at 
80 C. and silicone rubber for even 
higher temperatures. 


The thermoplastic insulations described 
above are limited to 600 volts for general 
power distribution. The rubber and rubber- 
like insulations are limited to a maximum 
operating voltage of 5000. For operation at 
higher voltages where ozone is produced in 


quantity, resistance to ozone in the insula- 
tion must be provided. 


Acceptable ozone resistance in rubber 
and GR-S synthetic rubber insulations 
is provided by incorporating in them 
relatively high percentages of an inert 
or chemically saturated compound such 
as vulcanized vegetable oil. These are 
the so-called oil base compounds. Com- 
pounds made from butyl rubber are 
inherently ozone resistant. Oil base and 
butyl compounds are suitable for opera- 
tion at a maximum voltage of about 
28 KV, grounded neutral, when prop- 
erly shielded. 


Varnished cambric insulated cables are 
generally used in the same voltage range 
as ozone resistant rubber, that is, at a 
maximum of 28 KV, grounded neutral, and 
at a maximum conductor temperature of 
85 C. For use in wet locations varnished 
cambric cables must be covered with a 
lead sheath. 


Impregnated paper-insulated, lead- 
covered cables are suitable for operation 
at voltages up to 69 KV at a maximum 
temperature of 85 C. Gas or oil filled 
paper insulated cables are suitable for 
higher voltage services at somewhat 
reduced temperatures. 


Insulation thicknesses for all insulations 
depend on the rated voltage, the conductor 
size and type of insulation. Minimum in- 
sulation resistance and test voltages have 
been established for all classifications. 


For reprints of these pages write to address below. 


Electrical Wire and Cable Department 


Rockefeller Center « New York 20, N.Y. 
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Alumni Engineers 
(Continued from page 27) 

Russell F. Greenawalt, M.E. ‘34, 
has left General Foods Corp. and 
is in the industrial engineering de- 
partment of Eastman Kodak Co. 
He lives in Rochester at 59 Park 
Lane. 


Joseph Griesedieck, B.S. in A.E. 
(M.E.) ‘40, was elected president of 
Falstaff Brewing Corporation, St. 
Louis. He succeeds his father, Alvin 
Griesedieck, ‘16, who was elected 
chairman of the board. The 34- 
year-old president thus became the 
third generation member of his 
family to head the brewing con- 
cern which, with five plants and a 
24-state sales area, ranks among 
the nation’s top ten firms in, the in- 
dustry. 


George A. Just, Jr., B.E.E. ‘43, 
senior engineer with Philco Corp. 
in Philadelphia, Pa., received one 
of the company’s annual achieve- 
ment awards from Barry Hardy, 
president of the television and 
radio division. Just joined Phil- 
co in 1947 and has done outstand- 
ing work in the design effort that 
produced the current PT Multi- 


wave line. His home is at 9816 
Woodfern Road, Bustleton, Pa. 


Sanford J. Klion, ‘46, B.M.E. ‘47, 
received his professional engineer 
license in February, 1952, and 
lives with his wife and daughter, 
Jill, born February 13, 1953, at 
400 East Fifty-ninth Street, New 
York City. His brother is Franklin 
M. Klion ‘54. 


Claude A. Roichel-Kagan, ‘46, 
B.M.E. ‘49, B.E.E. ‘50, M.S., com- 
pleted twenty-one months active 
military duty in Europe and re- 
cently returned to his home at 
1212 Fifth Avenue, New York City. 


B. Clifford Shaw, B. Chem.E. ‘48, 
has left Spencer Chemical Co. to 
become a senior chemical engineer 
at Midwest Research Institute, Kan- 
sas City 11, Mo. 


Lee H. Hill, Jr., B.E.E. ‘49, has 
been promoted by General Electric 
Co. to district transformer specialist 
for the Carolinas and Florida, after 
work in the engineering and com- 
mercial departments. He and his 
wife and Lee Ill live on Wonder- 
wood Drive, Route 2, Charlotte, 
N.C. 


Paul S. Nix, Jr., ‘50, B. Chem.E. 
‘51 and Mrs. Nix (Joan Dreger, ‘49) 
have purchased a new home at 
564 Willow Avenue, Scotch Plains, 
N. J. They have a son, Paul S. Nix 
lll, seven months old. Mr. Nix is at 
M. W. Kellogg Co. Research Lab- 
oratory in Jersey City, N. J. 


David H. Blauvelt, B.E.E. ‘50, 
M.E.E. ‘53, is employed as an as- 
sistant projact engineer in the 
Flight Instruments Engineering De- 
partment of Sperry Gyroscope 
Company. Blauvelt is a member of 
Tau Beta Pi and Eta Kappa Nu. 


Joseph M. Carter, B.M.E. ‘50, has 
been promoted in his research en- 
gineering in the power plant unit 
of Boeing Airplane Co. He writes 
that he is enjoying the skiing sea- 
son from Thanksgiving to June 
and an occasional trip to Sun Val- 
ley, Idaho, from his home 1061 
East Mercer Street, Seattle, Wash. 


Second Lieutenant Edward F. 
Southworth, ‘51, B.M.E. ‘52, is sta- 
tioned at White Sands, N. Mex., 
Proving Grounds, where he works 
on guided missiles. 


Famous 
Pittsburgh firm 
uses 


35 years, and finds it very 
The D. L. Clark Company, manufacturers of the 


of these compressors, installed in 1918, is still in 


Today, Clark Bars and Clark's Teaberry Gum a 


in maintaining the quality of all Clark products. 


The Frick 


Conditioning, 
years, offers a 


industry. 


Frick 4-cylinder ammonia compressor 
at D. L. Clark Co., Pittsburgh. Motor 
has 300 hp, 
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Bar, and Clark Brothers Chewing Gum Company, now operate eight 
large Frick refrigerating machines in their Pittsburgh Plants. The first 


equipment includes condensers, coolers and controls. 


over, Frick air conditioning and cold storage systems play a vital part 


; There's hardly a business that can- 
B not profit from the use of similar 
B Frick cooling equipment. 


Course Refrigeration and Air 


dependable 


world famous Clark 


service. Other Frick 


re famous the world 


Graduate Training 


operated over 30 
career in a growing 


Fraternities 


FRATERNITY PAPERS 


Norton Printing Ca. 


Opposite the Strand Theatre 


Sororities 


Attention 


for 


INVITATIONS 
RUSHING BOOKS 


SONG BOOKS 


Stop At The 


317 E. State St. 
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You'll find classmates—and a future—at Boeing! 


Men from more than 120 top engineer- 
ing schools are building rewarding 
careers at Boeing. So chances are, 
you'd be working with some of your 
classmates here. And in addition you’d 
be a member of an Engineering 
Division renowned for its trail-blazing 
contributions to both military and 
civil aviation. 

If that’s the kind of engineering 
prestige you'd like to enjoy, look into 
Boeing opportunities. This company 
has been growing steadily for 37 years. 
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It provides the finest research facilities 
in the industry. It offers you work on 
such exciting projects as guided mis- 
siles and the fastest known bomber 
in the world: the B-47 six-jet medium 
bomber, as well as the still-classified 
B-52 eight-jet heavy bomber. 


You can work in Seattle, in the 
Pacific Northwest, or in Wichita, 
Kansas. Boeing provides a generous 
moving and travel allowance, gives 
you special training, and pays a good 
salary that grows with you. 


Plan now to build your career as a mem- 
ber of Boeing’s distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi- 
enced and junior engineers in aircraft 


© DESIGN RESEARCH 
DEVELOPMENT PRODUCTION 
TOOLING 
also for servo-mechanism and electronics 


designers and analysts, and for physicists 
and mathematicians with advanced degrees. 


For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Bosing Airplane Company, Seattle 14, Washington 
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HOW TO DESIGN 
FOR LOWER 
STRUCTURAL COSTS 


today’s accent on cost, 


there is a promising future for 
the designer who can simplify struc- 
tural designs to save steel and con- 
struction manhours. Such savings are 
being realized every day by the use 
of arc welding instead of riveting 
in the construction of all types of 
industrial plants, multi-story build- 
ings and bridges. By eliminating 
rivets and taking advantage of rigid 
framing and continuous beam con- 
struction, welded designs help to 
offset the rising costs in labor and 
materials, 

Shown below is a typical example 
of how full structural continuity 
achieved through arc welding effect- 
ed savings of $22,000 in the con- 
struction of an 87,000 square foot 
process warehouse. Arc welding 
actually has saved 1.68 pounds of 
steel per square foot. At $0.15 per 
pound for fabricated steel, the sav- 
ing amounts to $22,000 over the 
cost of steel alone had riveted design 
been used. 

In spite of the rapid progress 
made in the construction field by 
the welding industry, new develop- 
ments are taking place every day 
which are of prime importance to 
the structural engineering graduate. 
Latest information on welded struc- 
tural designs is available in hand- 
books and bulletins simply by writ- 
ing to The Lincoln Electric Com- 
pany, Cleveland 17, Ohio. 


Fig. 1. Process warehouse for the Hale- 
Halsell Grocery Co., Tulsa, Oklahoma. Size 
250' x 350’ with 16' clear height. Contrac- 
tor: Tulsa Rig and Reel and Manufacturing 
Co. Consulting Engineer: David R. Graham 
& Associates, Tulsa, Oklahoma. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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SOLIDS 
PUMP 


Actual working installation of a low-speed, wide- 
clearance Morris Solids Pump which handles fine 
solids at a race of 6,000 gpm at 52’ total head. Pump 
speed only 370 rpm, 14” suction opening, 12” dis- 
charge. 


\ ," There total heads do not exceed about 120 feet, low- 

speed, wide-clearance Morris Type-M Solids Pumps 
will handle solids ranging from fine abrasives up to pieces 
11” in diameter. The low-speed reduces the abrasive action 
of the smaller particles, the large clearance allows larger 
solids and “tramp” pieces to pass without trouble. 


Longer Wear, Easier Maintenance 


Designed so that the most important wearing parts receive the 
least wear, initial high mechanical and hydraulic efficiencies 
are maintained throughout the longer service period of the 
pump. Double-thick wearing parts are sub-divided and pro- 
tected so that the greatest erosion is taken by easily replaced 
segments. That means speedy, easy renewal, less down-time 
ana lower maintenance cost. 


Free Consultation 


Morris engineers are always available to discuss and study 
your pumping problems with you. Describe your needs in a 
letter—or call your nearest Morris office. Our recommenda- 
tions are free—entail no obligation. Write for Bulletin 175 
which describes the Type M Solids Pump in detail. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
Sales Offices in Principal Cities 


wide-clearance 
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In a few swiftly moving years, 
television magic has brightened 
nearly 23,500,000 homes. Lead- 
ing all the way is RCA... 

Pioneering in electronics, build- 
ing powerful transmitters, sup- 
plying vital equipment to studios 
and stations, programming the 
finest in entertainment, news and 
education, building radio and TV 
sets that most people want... 
So what do you see? You see the 
great new line of RCA Victor tele- 
vision with Rotomatic Tuning: 
The sharpest, clearest pictures on 
record at the click of a dial. You 


see through NBC—a service of 
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Out the 


®> RADIO CORPORATION OF AMERICA 


ark... 


RCA—today’s top television pro- 
grams, with a fabulous new line- 
up starting this Fall. That’s why 


—from yesterday’s darkness to 
the brilliance of today—it’s RCA 
all the way! 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 


facturers of radio and electronic products 


offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 


vancement, Here are only five of the many 


projects which offer unusual promise: 


© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 


graph combinations ). 


® Advanced development and design ot 
AM and FM broadcast transmitters, K-F 
induction heating, mobile communications 


equipment, relay systems. 


@ Design of component parts such as 


coils, loudspeakers, capacitors. 


@ Development and design of new re- 
cording and producing methods. 


@ Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


World leader in radio — first in television 
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When this automobile clock was designed, i is Corefully desig 


its manufacturer had in mind the proba- 
bility of varied instrument panel locations size to improve 

: for illustrated Catalog 1, R. I., U.S.A. 
with the resultant need of an adaptable Brown & Sharpe Mfg. Co., Peers by 
coupling to the control knob. He chose an 
S.S.White flexible shaft to do the job. As 
the illustration shows, this simple hook-up 
permits both the clock and the control 


knob to be located in its most advanta- 


geous position. THE CORNELL CAMPUS STORES 


* * 


Many of the problems you'll face in indus- ALL TEXTBOOKS 
try will involve the application of power 
drives and remote control with the em- 
phasis on low cost. That’s why it will pay 
you to become familiar with S.S.White 
flexible shafts, because these “Metal ALL SUPPLIES 
Muscles’”® represent the low-cost way to 
transmit power and remote control. 


New - Used - References—are located in our 
Textbook Department on the first floor of Barnes 
Hall. Use the East entrance, opposite Day Hall. 


are located in our Old Armory store, opposite | 
Myron Taylor Hall. Everything for the college 


student including college specialties. 
SEND FOR THIS FREE 


FLEXIBLE SHAFT BOOKLET... gm. 


basic flexible shaft data Fa ; | We hope you like this arrangement which was 
and facts and shows how —_—* _ necessary because our new store will not be 
to select and apply flexible Mine _ ready for a couple of months. It will provide 


shafts. Write for a copy. more space, less congestion and faster service. 


A A BOOK STORE Barnes Hall 
— DIVISION SUPPLY STORE 


DENTAL MFG. CO. Dept.C, East 40th St. 
YORK 16, N. Y. 
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Profile 


Interested in a summer job in 
Alaska, the Adirondacks, Yellow- 
stone National Park? Would you 
like to sell beer, work on a pro- 
duction line, be a summer camp 
counselor? If so, the man to see 
is Culver A. Smith, University Em- 
ployment Counselor in the Office 
of the Dean of Men. Mr. Smith will 
gladly give you all the available in- 
formation about these and a multi- 
tude of other summer employment 
opportunities to which he has ac- 
cess. He will also make sure that 
the job measures up to both your 
standards and capabilities before 
even suggesting it. 

Throughout the University, Mr. 
Smith’s position is unique. His is 
the only office which places male 


CULVER SMITH 


students from all the different col- 
leges in summer and full-time em- 
ployment. One would think that 
this function would take up just 
about every minute of his working 
day, but Mr. Smith also finds time 
for other University services. 
Among these are placing students 
in part-time employment during 
the school year, administering stu- 
dent loans, formulating a budget 
of expenses for prospective students 
and acting as registrar and adviser 
for selective service. 

However, as Mr. Smith explains 
it, his office acts primarily as a 
control coordinating bureau in the 
Office of the Dean of Men and as 
a liaison between campus, resorts 
and industry. It actively solicits 


Culver Smith and Lois Murray 


summer jobs of all kinds, arranges 
campus interviews for company 
representatives, administers tests 
and cooperates with other univer- 
sity personnel departments so that 
the students and outside bus'ness 
organizations may be brought to- 
gether in the best possible man- 
ner. Letters are also written to all 
faculty employers twice each year 
requesting that any help which they 
desire be obtained through Mr. 
Smith’s office. Individuals wishing 
employment are then informed 
about the part-time and full-time 
opportunities available by means 
of personal notes, telephone calls, 
notices on bulletin boards and an- 
nouncements in the Cornell Daily 
Sun. 

Seldom mentioning himself or his 
duties, Mr. Smith usually speaks 
of “his office” or “the office,” and 
gives a great deal of credit for 
its successful administration and 
smooth coordination to his secre- 
tary, Miss Lois Murray. She is his 
only full-time assistant, although 
he has some part-time student help 
for general office duties. 

In operating his office, Mr. Smith 
maintains that a cooperative. 
friendly attitude with both  stu- 
dents and other administrative of- 
ficers is the best and most efficient 
way to get things done. He also 
stresses an amicable relationship 
among his assistants, and upon en- 
tering his office one is immediately 
put at ease by the friendly atti- 
tude which prevails. He makes no 
appointments with students, but 
rather operates under a “come and 
see me when you can” philosophy. 

In 1946, Mr. Smith replaced Her- 
bert H. Wilhams, ’25, as director of 
the University Placement Service. 
when the latter resigned to become 
University Director of Admissions. 
At that time, headquarters of the 
Placement Service, as the bureau 
was then called, were in Willard 
Straight Hall. 
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No stranger to the Placement 
Service, Mr. Smith became af- 
filiated in 1935, after experience in 
the credit offices of Henry L. Do- 
herty and Company and the Na- 
tional Bank of New York Ci ity, and 
the B. F. Goodrich Company in 
New Jersey, where he was assist- 
ant credit manager. He joined the 
Placement Bureau to take charge 
of the National Youth Administra- 
tion work program in the Univer- 
sity and to direct other employ- 
ment services for students. He was 
named assistant director of the 
Placement Service in 1942, taking 
charge of the staff of the Ithaca 
office, 

A native of New Jersey, Mr. 
Smith entered Cornell’s College of 
Arts and Sciences in 1922 from 
Newark Academy. He left in Feb- 
ruary, 1925, later taking courses at 
the American Institute of Banking 
and at Pace Institute, New York. 
During his undergraduate years at 
Cornell, he was a member of Phi 
Kappa Psi fraternity; he is at 
present alumni secretary of the 
Phi Kappa Psi Association. A mem- 
ber of the Ithaca Rotary, Mr. 


Smith is also a past director of 
A'gonquin Lodge, iwhich operates a 
student dormitory on Stewart Ave- 
nue. During the war years, he 
worked nights at the Morse Chain 
Company. 

Away from the University, Mr. 
Smith does his best to lead a quiet, 
ordinary life. A year-round resi- 
dent of Ithaca, he is married and 
makes his home near the campus. 
His hobbies include tennis, hiking 
and color photography, although 
he confesses he is playing less ten- 
nis now than in former years. His 
wife’s favorite pastime is painting. 
When vacation time rolls around, 
they often travel to South Caro- 
lina, the Rocky Mountains or 
some other spot where both can 
take advantage of the scenic sur- 
roundings. 

From his days as an undergrad- 
uate to the present time, Mr. Smith 
has always had the best interests 
of Cornell at heart. Since his re- 
turn, as a member of the adminis- 
tration, he has become part of the 
Cornell tradition and has contribut- 
ed greatly to the activities of the 
University. 


Divining Rod 
(Continued from page 19) 

Summarizing the dowsing situa- 
tion, we find an overwhelming 
amount of evidence in favor of the 
existence of some principle or prin- 
ciples which are responsible for the 
dowsers’ ability. Results have been 
conclusive enough to prompt the 
British government at one time to 
establish an office, Walter Diviner 
to the Government. The man who 
filled this post, Major C. A. Pogson, 
achieved a record of 97 per cent ac- 
curacy in locating well sites in sub- 
normally dry areas of India. 

The formulation of an acceptable 
theory is hindered by non-unifor- 
mity of practice by the growing 
number of dowsers. The solution 
of the dowsing phenomenon depends 
upon accurate inspection of the 
vast amount of claims and discrim- 
ination of false information from 
useful data. The successes of sci- 
ence in the 20th century offer great 
hope for an answer to the pro- 
fessional dowser’s questionable 
methods. Until that time the lay- 
man will continue to view the dow- 
ser with skepticism and amazement. 


THE WORLD'S MOST COMPLETE LINE OF 


PURE WATER STILLS 


Barnstead Laboratory and 
Industrial Water Stills 
produce water of unvary- 
ing consistency and un- 
matched purity. Easy to 
operate, easy to clean, 
they provide pure water 
at low cost. The proven 
standard of the scientific 
and industrial world, Barn- 
stead offers over 100 sizes 
and models to meet any 
pure water requirements. 


Write Today 
for Literature 


45 Lanesville Terrace 
Forest Hills 
Boston 31, Mass. 
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STERILIZER C0. 


One for every place 
One plac them all... 


on the job. 
. you'll be coming to grips with the problem of elimi- 
nating wasteful friction. 


You can look to S&S for the practical solution to anti- 
friction bearing problems. 


@ csi” makes all of these eight types of bearings which 
serve virtually every equipment need. Rely on S0S for 
putting the right bearing in the right place. mi? 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of S&F and HESS-BRIGHT bearings. 


. irrespective of your engineering role 


BALL AND ROLLER BEARINGS 
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Properly compressed and coupled to this drilling 
tool, air packs a rock-busting wallop. How differ- 
ent from the days when men slung sledges, and 
even cracking pavement was a slow, tortuous task 
. .. as Were many other manual jobs in industry. 


MIND OVER MUSCLE... 


When men of science learned how to put a cyclone 
in a cylinder, pneumatic tools and compressed air 
became salient servants in saving men’s muscles 
and industry’s time. 

In its more than two hundred applications com- 
pressed air cleans, sprays, operates machines for 
hoisting, hauling, hammering, drilling, cutting, 
grinding, blowing, pumping. Applied in free or en- 
closed action this versatile, conveniently-convey- 
able power agent may be found at work in mines 
and mills, on highways and skyways, on and under 
the water, in production and processing. 


AMERICA WORKS LIKE THAT... 


Uniquely so. For here, every art, every science, 


McGRAW-HILL PUBLISHING COMPANY, INC. 
App 330 WEST 42nd STREET, NEW YORK 36, N. Y. @ 


HEADQUARTERS FOR 


TECHMWICAL ane 
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every branch of engineering work together for the 
good of all. And the power behind their progress 
is America’s all-seeing, all-hearing and reporting 
Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 
unique contribution of the American business 
press ...a great group of specially edited maga- 
zines devoted to the specialized work areas of men 
who want to manage better, design better, manufac- 
ture better, research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now study- 
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world’s largest publisher of scientific and tech- 
nical works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill’s many business maga- 
zines will provide current information that will 
help you in your job. 


INFORMATION 
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A simple television camera at- 
tachment that can be combined 
with any standard TV receiver to 
extend human sight in businesses, 
schools and homes has been dem- 
enstrated by RCA. 

The camera contains a Vidicon 
pickup tube and a three-tube sig- 
nal amplifier. The camera is about 
the size and weight of a 16-mm 
motion picture camera. All power 
requirements and the signal pulses 
which control the scanning action 
of the camera are taken from the 
receiver through adapters placed 
between the tubes their 
sockets. 

A standard receiver used with the 
camera for closed-circuit purposes 
may be returned to regular TV 
broadcast reception in a moment. 
The quality of the observed picture 
is claimed to be limited only by the 
normal picture reproducing quality 
of the receiver itself. 


Atomic Power 


North American Aviation has 
designed an atomic power genera- 


NUCLEAR REACTOR 


Shown above is a proposed atomic energy reactor capable of producing electricity for 
peace-time use. 


tor and is ready to build a pilot 
plant to demonstrate and study 
the production of electrical power 
for industrial and domestic con- 
sumption. Early in 1948 under con- 
tract with the Atomic Energy Com- 
mission, intensified work began in 
the general field of nuclear reactor 
technology. The goal of the recent 
work has been to develop nuclear 


This is the simple television camera which can be attached to any television set to form 


a convenient closed-circuit television system for the home, 
lishments. 
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hools and business estab- 


reactors for the practical produc- 
tion of power. 

The proposed $10,000,000 pilot 
plant would generate about 8,000 
kilowatts of electrical power, 
enough to supply 2,000 average 
homes with electricity. This power 
could be utilized for other atomic 
energy research to be done at the 
site of the reactor. 

Electrical power would be gener- 
ated in the pilot plant from the tre- 
mendous quantity of heat produced 
by the atomic fission process. This 
heat would be absorbed by a liquid 
metal passing through the reactor 
and would be piped into an ordinary 
water boiler to produce steam. The 
steam would then be used to drive 
a turbine-generator combination 
such as those owned by conven- 
tional power plants to produce elec- 
tricity. 

Externally, the pilot plant would 
resemble ordinary electrical 
power plant, except for lack of coal. 
oil, or other similar fuel handling 
equipment. Unlike the present con- 
ventional installations, there would 
be no smoke or fumes. 

While the cost of producing elec- 
tricity from atomic fission is at 
present higher than the conven- 
tional methods, more nearly com- 

(Continued on page 40) 
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What in the world 


These astounding chemicals—born of sand and oil—hate water, 
laugh at heat and cold, and are doing remarkable things for you and industry 


SILICONEs are the fabulous offspring of an unusual chem- 
ical marriage between sand and oil. Sand, the basic material 
for glass, gives silicones some of the best features of glass. 
Oil. source of many plastics, gives silicones some of the spe- 
cial qualities that have made plastics so useful to all of us. 


WIPE ON... WIPE OFF — Silicones are the secret of the 
new, long-lasting automobile and furniture polishes that 
you simply wipe on and wipe off. Another silicone forms 
a water-tight bond between tough glass fibers and plastics 
that go into radar domes for airplanes, boat hulls, even 
washing machine parts. 

WHEN APPLIED TO MASONRY WALLS, silicones are at 
their amazing best. A one-way street for water, they keep 
rainwater from penetrating, yet let inside moisture out! 


THEY LAUGH AT HEAT AND COLD — Heat-resistant sili- 
cone insulation protects electric motors at high tempera- 
tures. Yet silicone insulation on jet plane wiring remains 
flexible, even in the brutal cold of the stratosphere. And 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


are silicones? 


silicone oils and greases withstand both arctic cold and 
tropic heat! 


SILICONES AND THE FUTURE — Even the scientists don’t 


~" know all the answers about silicones. But they do know 


there is an exciting future ahead for them. The people of 
Union Carbide, who pioneered in many of the special sili- 
cones now used by industry, are helping to bring that future 
closer to all of us. 


STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and Piastics. Ask for booklet G-2. 


Unron CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17,N.¥, 


LINDE Silicones ¢ DYNEL Textile Fibers ¢ BAKELITE, KRENE, and VINYLITE Plastics ¢ PRESTONE and TREK Anti-Freezes 
Prest-O-Lite Acetylene ¢ LINDE Oxygen ¢ ELECTROMET Alloys and Metals « HAYNES STELLITE Alloys 
SYNTHETIC ORGANIC CHEMICALS © EVEREADY Flashlights and Batteries ¢ NATIONAL Carbons « UNION Carbide ¢ PYROFAX Gas 
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petitive methods of power produc- 
tion from atomic energy are expect- 
ted to be developed through re- 
search with such a pilot plant. In 
areas where fuels such as coal, oil, 
gas and water power are not eco- 
nomically available, atomic power 
plants would have a distinct ad- 
vantage over conventional installa- 
tions. 


Niagara Tunnel 


The Canadians are building the 
largest long tunnels in the world 
under Niagara Falls, Ontario, and 
in the process are bringing new ad- 
vances, new techniques and new 
achievements tc the art of tunnel- 
ing construction methods and 
equipment. The twin tunnels, 5.4 
miles long with bores 51 feet in 
diameter, are part of Canada’s pro- 
ject to divert additional water from 
the Falls for hydro-electric power 
generation. 

The heading-and-bench method 
of driving is being used to dig out 


the tunnels. First a little more 
than half the tunnel is dug out 
horizontally; then from the bench, 
or floor of this section, the bottom 
half is drilled vertically. 

An unusual method of drilling 
and shooting down from the bench 
has been developed for these tun- 
nels. Key to the operation is a plat- 
form spanning the fuil width of the 
bench, from which are extended 
drifters to do the down drilling. 
The drill pattern is 12 or 13 
holes spaced across the tunnel in 
rows every four feet. The depth 
of each row or holes can be figured 
to follow the circular bottom con- 
tour of the bench. Secondary eight- 
foot holes in another four by four 
pattern are staggered both ways be- 
tween the first holes so that the 
bench can be broken into blocks 
small enough to handle. 


Silicon Transistors 


Development of a process for 
manufacturing pure silicon, which 
may lead the way to more power- 
ful and less bulky television, radio. 


Fatnir Precision Instrument 
Bearings for en Automatic 
Pilot end Approach Coupler 


STYLE 
\ 


The handful of Fafnir Ball Bearings 
illustrated, help to assure the success of 
an amazingly ingenious, 36 lb. Automa- 
tic Pilot and Approach Coupler for jet 
planes. These instrument bearings, 22 
in all, weigh less than 4 ounces. Their 
compactness, extreme sensitivity and 


FAFNIR 


BALL BEARINGS 


Most Complete Line in America 


dependability are vital to the instrument 
system's design and performance. Fafnir 
Extra-Small Ball Bearings for extremely 
small shafts are available in various con- 
structions and tolerances to meet exact- 
ing requirements. The Fafnir Bearing 
Company, New Britain, Conn. 


and other electronic and electrical 
equipment, has been announced 
by, the Du Pont Company. By this 
process, the company has opened 
up a large source of the material 
—a non-metallic — element—for 
transistors as well as rectifiers and 
probably other electrical parts. 
Furthermore, silicon is expected to 
broaden the scope of these develop- 
ments because it works over a 
much wider temperature range than 
other materials available. 

The present price tag is $430 
a pound—but a pound goes far in 
transistor construction. The silicon 
in a transistor wafer costs from two 
to four cents. 

Germanium has been used in 
transistors, but recent tests indicate 
that pure silicon will compete with 
it in some uses; for many purposes 
silicon is the only known material 
that will work. This is particularly 
true where temperatures of more 
than 170 degrees Fahrenheit are 
involved. Silicon functions up te 
at least 400 degrees Fahrenheit. 
which means that it not only can 
withstand more surrounding heat 
but can handle more power than 
other materials. It can handle sev- 
eral times as much power as germa- 
nium, for example. Properties of 
silicon indicate that it may bring 
greater accuracy and precision to 
electronics equipment. Another 
potentially important factor is that 
silicon is one of the most common 
elements in the earth’s crust, in 
contrast to germanium, which is ex- 
tremely rare. 

In rectifiers silicon would com- 
pete with selenium. The ability of 
silicon to withstand heat and 
handle greater power could mean 
smaller rectifiers with more capa- 
city. 


Robot Psychologist 


A “robot psychologist” with an 
electronic brain, memory, and 
“show window” viewing screen 1s 
helping human psychologists “see” 
that the right man gets the right 
Army job. 

The huge two-and-one-half ton, 
double-section electronic compu- 
ter is known as a psychological mat- 
rix rotator. It was developed by 
engineers of the General Electric 


(Continued on page 42) 
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Reynolds expanding production 
—historic chapter in 33 years 


of continuing growth, 


1942 1943 1944 1946 


A broad vista of opportunity opens up for college graduates who 
come to work for Reynolds, The phenomenal rise of the Reynolds 
Metals Company, known throughout business and industry, is 
clearly depicted by the above chart. The five-fold expansion in 
= total production of aluminum ingot alone spells broad opportunity. 
Add to this the vast and productive fabricating facilities of Reynolds 
—in themselves an enterprise of considerable proportions—and here 
S| : indeed is a fertile field for any ambitious engineer. 


a7 mere From bauxite mining through metals refining and fabrication 
Settling tanks, where impurities are to application engineering, sales and marketing, Reynolds offers 
separated from sodium aluminate broad career opportunities. Operating 27 plants in 13 states, and 


still expanding, there is virtually no limit to what can be accom- 
plished by a capable graduate engineer. 


Preliminary orientation in production and sales...direct on-the- 
job training... liberal insurance, hospitalization and retirement 
programs ...these are all parts of a sound personnel policy main- 
tained at Reynolds. 


For important information on “your future in Aluminum,” mail 
— the coupon. If you are definitely interested now, write direct 
Tube drawing, one of many mill to General Employment Manager, Reynolds Metals Company, 
operations at Reynolds 3rd and Grace Streets, Richmond 19, Va. 


REYNOLDS ALUMINUM 


Reynolds Metals Company, 

Employment Dept. 

Richmond 19, Virginia 

Please send me, FREE, your 96-page booklet “The ABC's of 


Aluminum"; also the 44-page book, “Reynolds Aluminum... 
and the Company that makes it.” 


Foil — for many uses, including Full color movies tell the fascinating 


colorful, protective packages and story of Reynolds Aluminum. 16mm 
labels; also famous Reynolds Wrap. films available for group showings. 
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Company. 

A step-by-step account of the 
machine’s use in a typical problem 
might run as follows: 

Psychologists first obtain infor- 
mation to be fed the machine by 
administering paper and _ pencil 
tests to various control groups of 
people, such as doctors, truck- 
drivers or mechanics. Each group 
is assumed to have individual tal- 
ents or abilities such as manual 
dexterity, shape recognition, rea- 
soning, etc. 

Information thus received is 
translated into statistical form on 
a variety of other computing de- 
vices and fed into the “robot psy- 
chologist” for analyzing. A myriad 
of buttons, switches and dials sets 
the computer into operation to 
flash test results on a cathode-ray 
tube screen as a pattern of dots. 
The dot patterns are then studied 
for desired information. 


Test patterns arranged in closely- 


clustered dots are assumed to des- 


cribe similar underlying or inherent top 18 feet of which is saturated 
abilities among the various groups. sand underlaid with 13 feet of 

Dots obtained, from statistical sandy silt, then 19 feet of soft peaty 
data of known groups are then _ silt and a deep layer of water-bear- 
used as a standard of comparison — ing sand. The site of the operation 
in determining what specific quali- | was only 40 feet away from the 
fications are needed for particular | Saginaw River, but the electric cur- 
jobs. The patterns can then be used rent forced into the soil not only 
in mass psychological testing of | made it stable enough to excavate 
new recruits. a trench 21 feet deep without sup- 
port for embankments or further 
dewatering, but kept the river wa- 
ter out of the deep hole. 

The method was developed by 
Dr. Leo Casagrande, who has used 
it on four previous occasions in 
Europe, the most notable of which 
was in stabilizing excavation for 
U-boat pens in Norway during the 
war. 

At the plant site electric current 
from several motor generator sets 
was passed through the soil from 
positive pipe anodes to wellpoint 
cathodes driven around the perime- 
ter of the 210x280 foot plot. If the 
negative cathode is open, as in this 
case, the water is forced into the 
pipe and up to the open top with 
unbelievable pressure. As the capil- 


Soil Stabilization 


Electric current is being used to 
change treacherous wet soil into 
firm clay-like ground, easy to ex- 
cavate. This is made possible by 
the phenomenon of electro-osmosis 
in which electric current when ap- 
plied to water in capillaries moves 
from the positive to the negative 
pole “dragging” the water behind 
it. 

This process of soil stabilization 
was recently used in open excava- 
tions near Bay City, Michigan. 
Units of a generating plant there 
are being erected on ground, the 


partners in creatin 


@ There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 


enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


1867 


NEW YORK * HOBOKEN, N. J. 
Chicago * St. Lovis * Detroit * San Francisco * Los Angeles * Montreal 
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laries are freed of water, they 
shrink and the ground consolidates 
and becomes stabilized. 


Weather Pen 


A swift river of wind in the sky 
called the jet stream now can be 
detected in fair weather or foul by 
a “weather pen” that measures 
electric charges aloft. The jet 
stream builds a tell-tale positive 
charge that can be measured by a 
radioactive antenna installed on 
the roof of the General Electric 
Company’s laboratory at Schenec- 
tady, N. Y. A sensitive photo- 
electric recorder then writes a con- 
tinuous record of the electric po- 
tential in the sky. 

The “weather pen,” it is hoped, 
someday may do away with the 
need for sending expensive balloon- 
borne equipment aloft to find the 
location of the heavenly hurricane 
that often doubles the speed of 
high-flying planes. It now supple- 
ments the use of cloud observation 
as a means of establishing the 
presence of the swift corridor of 
winds. 
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Progress in reaction-motor propulsion becomes possi- 
ble only as the metallurgist supplies new alloys to withstand 
the stresses, temperatures, and corrosive attack developed 
by new rocket fuels. 


Molybdenum additions to many alloys are known to 
improve strength at high temperatures. For this reason 
Molybdenum will be used more and more in the reaction 
motors of the future. 


Climax furnishes authoritative engineering data on 
Molybdenum applications. 
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[SYNTHANE]— making bigger payloads pay off 


Synthane bushings, spacers, and bearings 
in the landing gear of this giant of the 
skies share the landing shock loads 
of twenty-five tons. But Synthane parts 
have many virtues in addition to their 
ability to withstand the jolts of heavy 
landings. 

Parts made of this hard-working lam- 
inated plastic are unaffected by oils, and 
are dimensionally stable. They resist 
abrasion, and weigh half as much as 
aluminum. 

Because Synthane is so easy to machine, 


it is appropriate for fair-leads and cable- 
sheaves in control systems. Because it is 
an excellent electrical insulator, you will 
find it at work in engine ignition systems, 
flight instruments, automatic controls, 
and radar sets. Because Synthane is light 
and corrosion-resistant, it’s used for the 
flapper valves in fuel cell baffles. 
Synthane has all these properties and 
many more. It might be a good material 
for you to try. Start by sending for the 
complete Synthane Catalog. Synthane 
Corporation,42River Road, Oaks, Penna. 


IS YOUR ANSWER HERE? 


if you are not in the aircraft in- 
dustry, Synthane's combination of 
properties may still stir your inter- 
est. Besides the properties ot the 
left, Synthane has good tensile, 
compressive, flexural, impact 
and shear strength, a low coeffi- 
cient of expansion, is moisture- and 
wear-resistant, easy to machine, 


Sliding component 
for handrail of 
moving stairway, 
machined from 
Synthone. 


Syithane-one of industinjs unseen essertiols 
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This is an aluminum 
window, one of four million 
that will go into 
buildings in 1953. Twenty 
years ago, it was just an idea in the 
mind of an Alcoa development engineer. Ten 
years ago, only a few thousand were made 
annually. Now, production is increasing 
at the rate of over half a million a year. 
This is just one of a torrent of new uses for 
aluminum which means that Alcoa must 
continue to expand. Consider the opportunities 


for you if you choose to grow with us. 


Alicoa 


What can this mean 
as a career for you? 


This is a production chart . . . shows the millions of 
pounds of aluminum produced by Alcoa each year be- 
tween 1935 and 1952. Good men did good work to 
create this record. You can work with these same men, 
learn from them and qualify yourself for continually 
developing opportunities. And that production curve— 
is still rising, we’re still expanding, and opportunities 
for young men joining us now are almost limitless. 
Ever-expanding Alcoa needs engineers, metallurgists, 
and technically minded “‘laymen’”’ for production, re- 
search and sales positions. If you graduate soon, if you 
want to be with a dynamic company that’s “going 
places’’, get in touch with us. Benefits are many, stability 
is a matter of proud record, opportunities are unlimited. 
For more facts, consult your Placement Director. 
ALUMINUM COMPANY OF AMERICA, Pittsburgh, Penna. 


Aluminu 


ALUMINUM COMPANY OF AMERICA 
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NEWS OF 
Tmt LOLLEGE 


New EE Building 


The Phillips Foundation of New 
York has donated a gift of $1,200,- 
000 for a new electrical engineering 
center at Cornell University. 

The Phillips Foundation was cre- 
ated by Ellis L. Phillips, of Plan- 
dome, Long Island, a Cornell engi- 
neering alumnus of the Class of 
1895 and a former president and 
chairman of the Long Island Light- 
ing Company. 

The building will house Cornell’s 
School of Electrical Engineering, 
the oldest such school among Am- 
erican colleges universities. 
Construction is expected to be- 
gin this year. The building will be 
erected at the south end of the 
campus to extend the new engineer- 
ing group, which already includes 
Olin Hall of Chemical and Metal- 
lurgical Engineering and two engi- 
neering materials units, Kimball 
and Thurston Halls. It will stand 
between East Avenue and Hoy 
Field, south of Campus Road. Per- 
kins & Will, of Chicago, are the 
architects. The structure will 
function both as a research center 
and as a classroom building. 

A native of Naples, N. Y., Mr. 
Phillips is regarded as one of the 
early leaders in the electric utility 
field. Soon after receiving an elec- 
trical engineering degree at Cor- 
nell in 1895, he joined Westing- 
house, Church, Kerr & Co. as an 
engineer in charge of design and 
construction. Thereafter he parti- 
cipated in a number of engineering 
enterprises through his engineering 


firm, E. L. Phillips & Co. 


Assistant Dean 


Professor J. E. Hedrick has been 
appointed the new assistant dean 
of the College of Engineering. Pro- 
fessor Hedrick joined Cornell’s 
chemical engineering faculty in 
1949 after eight years in the Shell 
organization, where he helped to 
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design plants to manufacture syn- 
thetic rubber, aviation gasoline and 
chemicals. 

As executive assistant in Shell 
Chemical Corporation from 1945- 
49, he helped to coordinate all the 
company’s research and was tech- 
nical adviser to its president. Dur- 
ing World War II he was a War 
Production Board consultant on in- 
creasing the productio. essential 
chemicals. 


khis C. Phillips, donor of electrical en- 
gineering center. 


Engineers’ Banquet 


Approximately one hundred stu- 
dents and faculty members attend- 
ed the annual Engineer’s Day Ban- 
quet at the Ithaca Country Club 
on April 26. 

The banquet, sponsored by the 
Cornell Student Engineering Coun- 
cil, climaxed a weekend of engi- 
neering activity which began Fri- 
day night, April 24. 

Guest speaker at the banquet was 
Professor William H. Erickson, who 
delivered a highly entertaining and 
informative address on engineering 
education. Professor Erickson cited 
the record achieved by Cornell engi- 


neers in industry and stressed the 
importance of “doing more than 
what is expected of you” in at- 
taining success, 

As is traditional at the banquet, 
awards for the best E-Day exhibits 
were presented in addition to those 
for outstanding scholastic and extra- 
curricular achievement in the Col- 
lege of Engineering. 


Cornell Aero Lab 
Joins Coop Program 


Plans to participate in the Cor- 
nell University Engineering In- 
dustrial Cooperative Program, aim- 
ed at jointly promoting education 
and practical experience in engineer- 
ing, were announced last spring by 
Cornell Aeronautical Laboratory, 
Inc. 

Three promising engineering stu- 
dents have been selected for spon- 
sorship in the study-work plan 
which began with summer sessions 
at the University this year. Under 
the program, alternate four-month 
periods will be spent in study at 
Cornell University and in actual 
research at the Buffalo Laboratory. 

The students selected are Ir- 
win M. Jacobs, EE, from Marion, 
Massachusetts; John L. Hayes, Jr., 
EE, from Washington, D. C.; and 
Joel B. Peterson,ME, from Summit, 
New Jersey. Each is in the class of 
1956. 

The Laboratory will sponsor 
three additional students each year 
so that following the first year 
there will be three engineering stu- 
dents continuously engaged at the 
Laboratory. They will be assigned 
to those projects in the Labora- 
tory’s research and development 
program that are similar to their 
academic interests. 

The participants will receive sal- 
aries during their employment, and 
in addition, the J.aboratory will pay 
the University $350 for each stu- 
dent-term spent in the Laboratory. 
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This fee covers tuition costs for the 
co-op student while at the Univer- 
sity. 

Those selected start the Coop- 
erative Program in their third year 
of Cornell’s five-year engineering 
curriculum and complete it at the 
end of their fourth year. By utiliz- 
ing their summers, they are able to 
engage in three industrial work 
periods without delaying their grad- 
uation date. 

Cornell Aeronautical Laboratory, 
Inc., becomes the sixth organiza- 
tion to enter Cornell University’s 
Engineering Industrial Coopera- 
tive Program. The others are Phil- 
co Corporation, General Electric 
Corporation, Air Reduction Com- 
pany, Proctor and Gamble Com- 
pany, and American Gas and Elec- 
tric Service Corporation. The pro- 
gram was initiated in 1947. 


Bishop Wins Fuertes Medal 


Wallace K. Bishop received last 

year’s Fuertes Medal given to the 
Cornell civil engineering student 
with the highest scholastic average 
at the beginning of his last term of 
undergraduate work at the Uni- 
versity. 


Study Military Vacuum 
Tube Failures 


Vacuum tube failure can knock 
out radios, radar sets and other 
electronic equipment. the 
breakdowns occur in military use. 
the consequences are particularly 
serious. 

The failure problem is getting 
close attention at Cornell Univer- 
sity, where a team of electrical en- 
gineers is studying hundreds of 
burned-out and otherwise defective 
tubes sent here from military instal- 
lations the world over. 

The investigation, started in 
June of 1951, is being conducted for 
the three services through the Army 
Signal Corps. It is expected to lead 
to the production of more reliable 
tubes. Professor Walter R. Jones, 
former chief engineer with Sylvania 
Electric Products, Inc., heads the 
project. 

The defective tubes arrive at 
Cornell as carefully wrapped as 
Christmas tree ornaments. Each 
tube is given a series of electrical 
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and visual tests to determine the 
exact nature of the failure. 
Information obtained from tests 
is correlated with a “history” telling 
where the tube came from, how it 


Inspecting vacuum tubes in the military 
tube laboratory. 


was used, and how long it perform- 
ed before giving out. From. this 
come recommendations for changes 
in circuits using the tubes, in op- 
erating procedures, and in the de- 
sign and manufacture of the tubes 
themselves. 

So far, several thousand tubes 
have reached the laboratory in 
Cornell’s School of Electrical Engi- 
neering. Most of the testing ap- 
paratus was specially designed for 
the project by Professor Jones and 
his associates. 

In addition to the military speci- 
mens, production-line rejects from 
various manufacturers are also 
undergoing study. Eventually, it 
is hoped, Cornell will establish a 
“tube library” to which manufac- 
turers under government contract 
can turn to draw carefully calibrat- 
ed tubes for building and _ testing 
their products. 


Dr. William R. Sears 


Dr. William R. Sears, director of 
Cornell’s Graduate School of Aero- 
nautical Engineering, has been 
named to the Naval Research Ad- 
visory Committee, the senior re- 
search advisory group of the U.S. 
Navy Department. 


The committee studies questions 
of policy in Navy-wide problems 
in science and advises the Secre- 
tary of the Navy, the Chief of 
Naval Operations and the Chief 
of Naval Research. Its members 
are also called upon as consultants 
on particular technical problems. 


Dr. Sears also serves on the sub- 
committee on fluid mechanics of 
the National Advisory Committee 
for Aeronautics. 


Scholarships 


Names of twenty-six recipients 
of the first Alfred P. Sloan Na- 
tional Scholarship awards have been 
announced by the Sloan Founda- 
tion. Included are those of six stu- 
dents who enter the College of En- 
gineering at Cornell University this 
fall. 

The scholarships, carrying a 
maximum stipend of $2,000, were 
established recently by the Sloan 
Foundation for study at Cornell 
and at California, Carnegie and 
Massachusetts Institutes of Tech- 
nology. They are awarded without 
regard for economic background to 
youths who have shown scientific 
promise and capacity for leader- 
ship. 

Those who enter Cornell this fall 
are: Jeffrey A. Gorman from West- 
minster, Mass., CE; Keith R. 
Kleckner, Cleveland, Ohio, EF; 
Maurice J. Mahoney, Pittsburgh, 
Pa., ChemE; Lawrence C. Teel, 
Palmer, Mass., ME; Richard N. 
Tillman, Minneapolis, Minn., 
ChemE; and Charles R. Yoh, Mil- 
waukee, Wis., ChemE. 


Cornell’s three Monsanto Chem- 
ical Company Scholarships for this 
academic year have been awarded 
to Mathias van Thiel, Elliot R. 
Cattarulla and Robert A. Vander- 
hoek, who are beginning their sen- 
ior year at the University. 

The annual scholarships pay full 
tuition of $700 to a senior in the 
College of Arts and Sciences who 
is majoring in chemistry, a fifth- 
year chemical engineering student 
in the School of Chemical and 
Metallurgical Engineering, and a 
fifth-year student in the School of 
Mechanical Engineering. 
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Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


Vv 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA —— MULLITE 
MAGNESIA ZIRCON 
WwW 


LAVA CRUCIBLE-REFERACTORIES CO. 
PITTSBURGH, PA. 


your added convenience... 
q handy new package for Get your subscription to 


HIGGINS pen THE 


iffi indeed i h lar . 


than new ... but we now make it even easier for you to use! | 


8 Issues a year 
for $1.50 


2-year subscription 
for $2.50 


FALL COMPETITION 


for 


A plastic strainer in each 6 oz. Simply lift strainer to retrieve 
jor invites you to drop instru- thoroughly cleansed instruments 
ments and parts unconcernedly without soiling fingers and with- 
in cleaner. out clumsy fishing in jar. Editorial Board 


ODORLESS Business Board 
NON-INFLAMMABLE 


NON-VOLATILE * HARMLESS TO HANDS, ope Starting October 5th 
CLOTHING, PENS AND INSTRUMENTS | 


HIGGINS INK CO., INC., saoontyn, NEW YORE 


Room 400, Lincoln Hall 
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say N. W. MORELLI 


Oregon State College, B.S.,M.E.—1950 


and 
E. R. PERRY 


Texas A. & M., B.S.,E.E.—1950 


wae taking the course, two engi- 
neers developed a revolutionary new 
circuit breaker mechanism. 


“Our experience shows what can happen 
if you work with people open to sugges- 
tion. We found men of this kind at Allis- 
Chalmers, and it has given us a special 
pleasure in our job. 


“We started out like most other graduates 
with a hazy idea of what we wanted to do. 
After working in several departments, we 
requested that part of our training be at 
the Boston Works of Allis-Chalmers, 
where circuit breakers are made.” 


New Design Principle 


“Circuit breakers soon became an obses- 
sion with us, and we got the idea of de- 
signing a hydraulic operator and trigger- 
ing mechanism for these breakers. Most 
operators for big breakers are pneumatic. 


“Unsuccessful attempts had been made 
in the past by all circuit breaker manu- 
facturers to build hydraulic operators. 


Low-pressure spindle for a 120,000 kw 
Steam turbine generator. Said to be one 
of the largest ever built in the United 
States, this spindle is nearing completion 
in the Allis-Chalmers West Allis shops. 
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“We Hit the Jackpot 
Graduile 
Counsel 


The important thing is that no one at 
Allis-Chalmers said, ‘Don’t try it—it won't 
work.” ” 

Start New Era 


“To make a long story short, our study of 
the problem led us to the hydraulic accu- 
mulator and high speed valves being used 
by the aircraft industry. These had not 
been available when earlier attempts were 
made to build a hydraulic operator. With 
these highly developed devices to work 
with, we were able to build an operator 


that combined the best features of pneu- 
matic and hydraulic operation. We call it 
the Pneu-draulic operator. Engineers are 
saying it starts a new era in circuit breaker 
actuation. 


“This fact is important to us, but it is 
even more important to know that Allis- 
Chalmers Graduate Training Course is 
full of opportunity . . . and as we found 
out, there’s opportunity right from the 
start.” 


Pneu-draulic is an Allis-Chalmers Trademark, 


1. It’s well established, having been 
started in 1904, A large percentage of 
the management group are graduates 
of the course. 


2. The course offers a maximum of 24 
months’ training. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, or specialized equipment 
with which he will work, such as: steam 
or hydraulic turbo-generators, circuit 
breakers, unit substations, transformers, 
motors, control, pumps, kilns, coolers, 
rod and ball mills, crushers, vibrating 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


ALLIS-CHALMERS 


screens, rect fiers, induction and dielec- 
tric heaters, grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program, 


6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training = 
to match changing interests. 


7. For information watch for the Allis- 
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 
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The dedication of Kimball and 
Thurston Halls on June 13 was at- 
tended by some 500 faculty mem- 
bers, alumni, and students. Dean 
Hollister presided at the ceremonies 
held in the four-story, cube-shaped 
testing chamber in Thurston Hall. 
In his opening remarks he referred 
to the purpose of the dedication in 
honoring two of the great engineers 
and teachers in Cornell’s history— 
Robert Henry Thurston, first di- 
rector of the Sibley College of Me- 
chanical Engineering, and Dexter 
Simpson Kimball, first dean of the 
College of Engineering. 

Honored guests were Mrs. J. Rea 
Patterson, daughter of Dr, Thurs- 
ton, and Wallace M. Patterson, 
M.E. °38, her son; and also mem- 
bers of the Kimball family—Dexter 
S. Kimball, Jr., M.E. ’28, George 
N. Kimball, Arch. ’35, and Isabel 
Kimball Cramer, sons and daughter 
of Dean Kimball, and the two 
young sons of Dexter S. Kimball, 
Jr. 

The portrait of Dean Kimball, 


Materials Center 


Dedicated 


painted in the year before his death 
last November 1, and presented by 
trustee Mr. Walker Cisler at a re- 
ception in Dean Kimball’s honor 
last spring, was on display at the 
dedication ceremonies. A companion 
portrait of Dr. Thurston by the 
same artist, Thomas E. Stephens of 
New York, was presented to the 
University during the dedication 
ceremonies by Mr. Maxwell M. Up- 
son. Mr. Upson was a student of 
both Thurston and Kimball and 
is presently a trustee of the Uni- 
versity. 

Mr. Upson referred to his educa- 
tional experience under Dr. Thurs- 
ton as a rare privilege. He spoke of 
Thurston’s unusual kindness and 
understanding of the young  stu- 
dent and of his inspirational quali- 
ties of teaching. He credited him for 
being among the first to foresee the 
marriage of science with the practi- 
cal mechanic arts to bring about the 
professional engineering practice of 
today. Presenting the _ portrait 
in his own name and that of Mr. 


Maxwell M. Upson speaks at dedication of Kimball and Thurston Halls. Flanked by 

rtraits of Dean S. C. Hollister and Thurston are (left to right) Walker L. Cisler, Mrs. 

atterson, Mr. Patterson, George N. Kimball, Dean Hollister, President Malott, Dexter 
S. Kimball, Jr., Mrs. Cramer, and Dexter S. Kimball, 3rd. 


Arthur Dean, chairman of the ex- 
ecutive committee of the board of 
trustees, Mr. Upson mentioned that 
Mr. Dean had insisted that he be 
permitted to participate in the com- 
missioning because of the influence 
of Dr. Thurston on his father. 

Dean Hollister called upon Presi- 
dent Malott to dedicate the two 
buildings. The President stated that 
the buildings would be dedicated 
to the high purpose of the College 
of Engineering, particularly in the 
fields of materials processing and 
materials testing, “out on the van- 
guard of our changing technology.” 
He remarked that beyond the steel 
and concrete and glass there was 
built into the structures the charac- 
ter and integrity of two of the great 
personalities of Cornell. 

President Malott acknowledged 
Dean S. C. Hollister as “a great 
master builder, who is carrying 
on the traditions established by 
those before him and is constantly 
adding to the strength and forward 
progress of the College.” 


Mr. Walker Cisler, chairman of 
the sponsoring committee for the 
buildings and trustee of the Uni- 
versity, expressed his _ grateful 
thanks to all who participated in 
bringing the buildings into being. 
He referred to members of the Uni- 
versity organization and particular- 
ly to the members of his committee, 
who exerted considerable effort to 
reach a successful conclusion in the 
fund raising activities. 

On behalf of the sponsoring 
committee, he stated that the ac- 
compiishment of the structures 
would live long in the memories of 
all of those who had had a part in 
bringing them about, because they 
represented so much of the human 
relationship that had been estab- 
lished between teacher and student 
and that now was being given tan- 
gible form in these halls. 
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Mr. Cisler addressed his remarks 
to the present and very effective 
work of Dean Hollister in carrying 
on the program of the College of 
Engineering. He referred to Dean 
Hollister’s reputation throughout 
the world in engineering education 
and to the high regard with which 
he is held in industry as well. 
In appreciation for his work, Mr. 
Cisler then presented to the Univer- 
sity a portrait of Dean Hollister 
which had been commissioned by 
himself, Mr. Maxwell Upson, Mr. 
J. Carlton Ward, both trustees and 
alumni, and Mr. Isaac Harter, an 
alumnus of the University of Penn- 
sylvania and presently chairman 
of the Babcock and Wilcox Tube 
Company. 
Dean Hollister closed the pro- 
gram with an invitation to inspect 
the various facilities of the build- 
ings and to join in the alumni- 
faculty get-together held immedi- Standing before the portraits of Robert Henry Thurston and Dexter S. Kimball are 
ately afterwards in the testing bay. Mrs. Cramer, Mrs. Patterson, George Kimball, and Dexter Kimball, Jr. 


ONE MAN and a Silent Hoist electric- 
driven Car Puller can pull and ‘spot cars 
_.. Warp barges... drag pallet or skid loads, 
logs, quarry stone, heavy equipment... bend 
pipe... open hopper doors...etc.... 
and Cut Your Materials-Handling Costs! 


SOME TYPICAL USERS: Arm- 

strong Cork Co.; Bethlehem 

Steel; Cross, Austin & Ireland; 

/n the development of a new jet engine, b. mee Steet Northern Rwy; Johns 

Manville; Hercules Powder; 

difficulty was encountered due to the intense heats. | 1% 7 3 NYC RR; Nicholson File Co.; 


Since the engine generated temperatures as high as | | ] Rochester Gas & Elec. So- 
400°F., heat-resistant insulations on the = cony-Vacuum Oil, ete. 
ignition wires would not stand up. oh . 

Okonite researchers were on the problem. 
Their investigations led them to recommend Okotherm, 
an insulation of remarkable heat-resisting qualities, 
made by Okonite. Okotherm retains its dielectric 
strength over an extremely wide range of temperatures, 
and was consequently the first electrical cable to gain 
approval for the new engine. 


eee 
Tough jobs are the true test of electri- Mfrs. of KRANE KAR Swing-Boom Mobile Cranes . . . Heavy-Duty | 


cal cable... and installations on such Fork LIFTRUK...Cranes for Motor Trucks...Ca 
jobs usually turn out to be Okonite. | Single and Double Drum Winches. 


T E insulated wires and cables 


894 63rd Street, Brooklyn 20, N. Y. 
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about Alnico Permanent Magnets 


The Children’s Rehabilitation Institute has pioneered 
techniques to help these handicapped children gain 
maximum muscular control and coordination. Expe- 
rience at the Institute has shown that the use of mag- 
netized toys helps develop coordination in hand and 
arm use, and in grasping and releasing. 


You will find Crucible Alnico Permanent Magnets in 
products ranging all the way from cuff links to mag- 
natrons. Here are just a few unusual applications in 
which these magnets were used to simplify or improve 
a product. 


This is Warren, age 4, a cerebral palsied youngster, using mag 
toys in therapy-play. 


Cuff Links One manufacturer of cuff links had 
1) a happy idea. He replaced the stem with 

vy a magnet assembly designed by Crucible 
magnet engineers. The tiny, powerful 


(@ aspirin-sized magnets used, gave the fin- 
C= ~® ished product a holding force at the pole 
‘e plate as high as 80 ounces troy. 


Enlarged cross section view of one cuff link. 


Teleseriber-Recorder tn one appiication, 
for this instrument that transmits 
written messages over wire, two 
permanent magnets were being 
used to match the electromagnetic 
fields. Assembly time and unit 
costs were high. Crucible magnet 
Top bar Crucible specialists designed one perma- 
Alnico; lower bar Alni l h 

(replacing former ent Alnico magnet to replace the 
2nd magnet) pro- two. Magnet costs were cut 50% 
efficiency of the unit was 


: increased. 
Magnet ic Toys Cerebral palsied youngsters at the 
Children’s Rehabilitation Institute, Cockeysville, Mary- 
land, are unable to play with normal toys. Their lack of Engineering Service Available 
muscular coordination and control, causes ordinary blocks : , 

é : Perhaps your magnet problems are entirely different 
or toys to slip through their grasp and fall to the floor. from these. Whatever they may be, our staff of mag- 
Crucible helped overcome this problem by imbedding net and electronic engineers will be glad to tackle 
small permanent magnets in the toys. By using these them, and to work with you in meeting your magnet 
magnet-equipped toys on metal topped tables, the children requirements. Don’t hesitate to call us when you have 
are able to control them much more easily. an application for permanent magnets. 


[CRUCIBLE] first name in special purpose steels 
53 yoats of | Fixe] steolmaking 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


Midland Works, Midland, Pa. = « Spaulding Works, Harrison, N.J. Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio «+ Sanderson-Halcomb Works, Syracuse,N.Y. «¢ Trent Tube Company, East Troy, Wisconsin 
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How fo carry a floor charger’s 
12-ton overhung load 


This floor charger charges and levels 12 tons ata 
crack in open hearth furnaces. The 12-ton over- 
hung load and the terrific shock loads set up by 
the charging operation are carried by the peel 
shaft bearings. To take these loads and to keep 
the charger in top operating shape, design en- 
gineers specify Timken” tapered roller bearings. 


Line contact gives TIMKEN” bearings 
extra load-carrying capacity 


In Timken bearings, the load is carried on a line of contact 
between the rollers and races instead of being concentrated 
at a single point. Rollers and races are case-carburized to give 
a hard, wear-resistant surface over a tough, shock-resistant 
core. And to be sure of getting the highest quality bearing 
steel, the Timken Company makes its own. 


— Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For 
help in learning more about 
bearings, write for the 270- page 
General Information Manual on 
Timken bearings. And for infor- 
mation about the excellent job 
opportunities at the Timken Com- 
pany, write for a copy of “This Is 
Timken”. The Timken Roller 
Bearing Company, Canton6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER C> THE TIMKEN TAPERED ROLLER a> 
BEARING TAKES RADIAL ) AND THRUST -O- LOADS OR ANY COMBINATION ye 
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Dramatic step in giving 
grinding operators the 


“TOUCH 
GOLD” 


“32”? ALUNDUM*, a Norton development in abrasives 


Today grinding is not just a “cost” 
item. Every time a Norton grinding 
wheel comes in contact with a product 
being made, the operator has the “Touch 
of Gold” . . . adds to product value and 
usefulness ...increases the profit margin. 
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Among the most revolutionary forward 
steps in grinding history was the develop- 
ment by Norton of 32” ALUNDUM 
abrasive. It set new standards for faster, 
more productive work on many types of 
grinding such as tool grinding, surface, 


DEMONSTRATION . . . By a Norton- 


developed abrasive 
grains form in an electric furnace in a fluid 
mass. Each grain “grows” into a single 
crystal. As the matrix dissolves, the crystals 
are released — each one complete in itself, 
strong, hard and with many sharp points. 
No crushing is necessary. 


TOOL GRINDING with a Norton ALUNDUM 
wheel is rapid . . . gives operators the 
"Touch of Gold” by better and more eco- 
nomical tool sharpening. 


internal, cylindrical, centerless grinding. 

This is one of the ways we at Norton 
carry out the tradition of “Making better 
products to make other products better.” 
Another is in the field of Special Re- 
fractories where Norton catalyst sup- 
ports, seamless porous mediums, kiln 
furniture and furnace linings are helping 
industrial progress. 

A career at Norton where engineers 
and technicians work in 19 specialized 
areas, would be interesting and produc- 
tive. But wherever you work, bear in 
mind that Norton is the world’s largest 
source of abrasives and abrasive products. 
For information write NoRToN Company, 
Worcester 6, Mass. 


Gdaking better products 
to make other products better 


Abrasive Grinding Wheels ¢ Pulpstones Oilstones 

Abrasive Paper and Cloth ¢ Grinding and Lapping 

Machines * Non-Slip Flooring * Refractories * Boron 
Carbide Products 


NORTON COMPANY 
WORCESTER 6, MASSACHUSETTS 
Behr-Monning, Troy, N. Y., Is A Division of Norton Company 


*Trade- Mork Reg. U. S. Pat. Off. ond Foreign Countries 
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Two agricultural scientists, 
from a large state university, 
check the blue print 

for irrigation pipe on Republic's 
experimental farm. 


HERE 
THE CATTLE 
ARE 
GUINEA 


If you’re going into industry, one of your most difficult 
tasks faces you in the next few months. You'll have 
to distinguish between progressive companies and 
stand-stills. One way is to consider the pioneering 
each is doing. 


How much does this company you might join 
plan its future? 


How much does it care about society in general? 


The cattle in the picture, for instance, are at Republic's 
experimental farm. They are part of a study to deter- 
mine how much extra grass, hence extra meat, can be 
produced by irrigation. The purpose of the experiment 
is to prove the benefit of converting worn-out crop 
land to profitable grazing area. 


The economic reasons for Republic’s experiment 


REPUBLIC STEEL 


GENERAL OFFICES + CLEVELAND 1, OHIO 


WORLD'S WIDEST RANGE OF STEELS AND STEEL PRODUCTS 


are that animals must be fenced and Republic makes 
steel farm fence; also that irrigation requires pipe and 
Republic makes steel irrigation pipe. But beyond this 
immediate commercial aspect, Republic’s experimental 
farm has a goal reaching far into the future. 


Republic Steel’s policy is based on a deep realization 
that no economic or social section of a nation can long 
progress at the expense of others. Progress must be 
mutual and industry has a responsibility to do for its 
customers as well as to se/l to them. This, we believe, 
is an enlightened approach to economics which will 
promote the continuing welfare of all. 


We hope such research programs, of which our farm 
experiments are only one example, will catalog 
Republic in your mind as a progressive, forward- 
thinking company. 
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Ruth: “How do you know he 
was drunk?” 

Doris: “Well, he shook the 
clothes tree and then started to 
feel around the floor for some ap- 
ples.” 


Little girl to her mother: “Will 
I walk to Heaven on a golden 
bridge ?—the minister said so.” 

“He’s wrong, Dear, there are no 
bridges in Heaven—it takes engi- 


neers to build bridges.” 
** 


Nurse (in insane asylum): 
“There is a man outside who wants 
to know if we have lost any male 
inmates,” 

Doctor: “Why?” 

Nurse: “He says that someone 
has run off with his wife.” 


An engineer is a guy who is ed- 
ucated in the art of developing new 
and different ways of making the 
same mistake. 


Two bopsters, smoking reefers, 
were suddenly thrown into a panic 
by the wail of a police siren. Not 
knowing if their apartment was 
going to be raided, they threw 
their butts into the cuckoo clock. 

Four hours passed before the 
cuckoo crawled out, looked around 
and said, “Man, dig those crazy 
cigarettes. What time is it?” 


He was a rather wunder-sized 
freshman at his first college dance, 
but despite his smallness and bash- 
fulness he was sure of himself m 
his own way. He walked over to a 
beautiful over-sophisticated 
girl and said, “Pardon me, Miss, 
but may I have this dance?” 

She looked down at his small size 
and lack of fraternity pin and said, 
“Pm sorry, but I never dance with 
a child!” 

The freshman bowed deeply and 
said, “Oh, I’m sorry, I didn’t know 
your condition.” 


A young man whose father had 
been hanged was filling out a col- 
lege application. After the usual 
hereditary questions there was one 
asking the cause of the death of 
his parents. He thought awhile and 
finally put down this answer: 
“Mother died of pneumonia. Father 
was taking part in a public cere- 
mony when the platform gave 
way.” 


A certain engineering student 
sent a sample of homemade beer 
to the Chem. Dept. to be analyzed. 
A few days later he received a re- 
port from Prof. Gustafson. 

“Dear Sir: Your horse has dia- 
betes.” 


Prof. Pietenpol: If, in going 
down this incline, I gain four feet 
per second, what will be my condi- 
tion after 25 seconds? 

Smart sophomore: You'll be a 
centipede. 
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PHOTOGRAPHY AT WORK No. 4 in a Kodak series 


Photography helps 
a New Steel Mull 


roll into action 


Fairless Works, U. S. Steel’s new Eastern 
Seaboard mill, is now starting operations— 

and growing—at the same time. And camera and 
film play their parts in both. 


to help locate ore, 
plot transportation, 
lay out plants, control 
quality, improve production, 

U. S. Steel puts Photography to work. 


From ore through research and production, Photog- 


raphy is one of Steel's important operation tools. It 


helped locate and appraise the new Venezuelan 


Cerro Bolivar deposits which sparked this great new 


seaboard mill. It helped chart the ore’s course to the 
sea—helped plan the plant and keeps a running rec- 
ord of its growth. And day after day it’s at work in 
the research lab improving steel metallurgy, and on 
the production line controlling quality. 


Countless numbers of America’s varied industries, 


large and small, use photography in many ways to 
save time, speed accomplishment, increase produc- 
tion, and cut costs. 

In fact, so many new applications of photography 
are being found, that many well-qualified graduates 
in the physical sciences and in engineering have 
been led to find positions with the Eastman Kodak 


Company. Returning servicemen, too, have found 
new opportunity here. 

If you are interested, write to Business and Tech- 
nical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N.Y. 


Eastman Kodak Company 


Rochester 4, New York 


rayain) 


CHARLES SNYDER, R.P.I., (center) adjusting 5250 triple-unit d-c 
mill motor for use in a steel mill. 


Engineers RICHARD RENK, IOWA STATE, (left) and ALLEN FRINK, 
CATHOLIC UNIV., make last-minute check on 1600-hp diesel-electric 
switcher before it is moved to test track. 


THEY’RE ““GOING PLACES’’ 
AT GENERAL ELECTRIC 


Like these Youn men pe tured here, hundreds of scien- 
lists, engineers, chemists, phy steists and other college 
vraduates are “getting ahead” fastat General Eleetrie 
and they are working on projects with the assurance that 


their contributions are meaningful and important. 


They are moving up rapidly because at General Electric 
a world of Opportunity awalts the college man of today a 
world limited only by his own ability and interest. The 
variety of General Electric products and the diversity of 
the Company's operations provide) virtually unlimited 
fields of OpporLunity and corresponding rewards. both 
materially and in terms of personal satisfaction to young 


men who begin a G-E career, 


New developments— in silicones, electronics, semi-con- 


ductors, gas turbines, atomic power, and others spring- 


ing from G-E research and engineering, are creating 


Test engineers E. K. VON FANGE, U. OF 
NEB., (left) and R. E. LOVE, U. OF TEXAS, 
work on stacker and stapler built by them for 


GENERAL 


Physicist ROGER DEWES, BROOKLYN POLY., 
working with scintillation counter in G.E.’s 
Engineering Laboratory. 


exciting new opportunities. and are giving college wradu- 


ates the chanee of finding satisfying. rewarding work. 


And by placing prime importance on the development of 
talent and skill. developed through training pre- 
grams and broadened through rotational job programs. 
and by providing ineentives for creative minds. General 
Kleetrie is hurrying young men inte stecess in an in 
dustry that is devoted to serving all men through the 
ever-increasing and ever-widening uses for electricity. 


mans greatest servant, 


If you are interested in building a career with General Elec- 
tric see your college placement director for the date of the 
next visit of the General Electric representative on your cam- 
pus. Meanwhile, for further information on opportunities with 
General Electric write to College Editor, Dept. 2-123, Gen- 
eral Electric Company, Schenectady 5, New York. 


ANTHONY TERZANO, PRATT INSTITUTE, 
checks connections on direct-current rectifier 
which charges 7,500,000-volt impulse genera- 
tor in G.E.'s new High-voltage Laboratory. 
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